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First in 1901 

Signor Marconi received the first wireless signal 
ever transmitted across the Atlantic Ocean, from 
Cornwall, England, to St. John’s, Newfoundland. 
The Company, incorporated under a Dominion 
charter, became the pioneer electronics firm in 
North America. 


First in 1919 
Radio broadcasting first came to Canada via 
Marconi’s Montreal Station XWA, now CFCF 


First in 1921 
Canadian Marconi developed the first radio re- 
ceivers to be made in Canada. 


First in 1937 

Canadian Marconi produced the first mobile 
radiophone equipment designed and developed in 
Canada for public utilities, police cars, and 
later for taxis. 

First in 1948 

Canada’s first commercial marine radar was 
developed by Marconi in co-operation with the 
National Research Council. 
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First with the widest range of Radio Relay 


The only Canadian electronics firm engaged in the 
research design and development of microwave, 
radio relay and “scatter” equipments, Canadian 
Marconi has become one of the leading suppliers 
with several hundreds of units delivered and 
installed. With a range of communications equip- 
ment amongst the widest in the world, the Company 
is rapidly becoming the leading Canadian exporter 
of communications equipment. 


Whatever your communication needs — mobile 
radio or radar, conventional microwave or 
“over-the-horizon” forward scatter systems, ma- 
rine or aviatiOn electronic equipment— it pays to 
look first to Canadian Marconi. In solid expe- 
rience, in creative research, in engineering skill, 
Marconi continues to be first with the finest in 
Canadian communications. 
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Easy Circuit Check 
Probes reach insulation 
grip of socket terminat- 
ing each wire. Printed 
numbers on all faces’ of 
plug and receptacle 
make circuit identifica- 
tion simple 


Rapid, Foolproof 
Assembly 
Tough nylon polarizing 
pins engage correspond- 
ing holes before threads 
or contacts can engage. 


gang connector, or a separable connector for each circuit. 


Circuit checks are simple in either fully or partially 


Fone 
ma ty 5 


Quick Multiple or 
Individual Connections 
Any wire is easily in- 
serted or removed from 
plug individually. Each 
contact clearly identi- 
fied on all six faces of 
plugs and receptacle. 


Short Circuit 
Prevention 
Recessed pins eliminate 
possibility of shorts from 
accidental contact of 

plug and receptacle. 
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Crimped Terminations 
Each connector is 
crimped on the insula- 
tion as well as on the 
wire. Provides maximum 
mechanical and electri- 
cal efficiency. Eliminates 
need for cable grip. 


“Small terminals allow completed harness to be pulled 

















High Pullout Resistance 
Pull-out from plug (in 
excess of 50 pounds) is 
maintained by compres- 
sion spring locks. Lock 
is quickly freed for wire 
removal by small screw- 
driver or knife biade. 
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award to Sir Robert 





Sir Robert Watson-Watt, pioneer of 
radar who lives in Thornhill, Ontario, is 
to receive the Elliott Cresson medal from 
the Franklin Institute of the State of 


Pennsylvania, Philadelphia, Pa. The 
citation reads: “For his conception of 
the pulsed radar for the vital air defence 
of Great Britain, for his solutions of 
important technical problems and for 
his inspiring leadership which resulted 
in the timely development of these radar 
systems.” 

Sir Robert’s autobiography “Three 
steps to victory” will be published early 
in 1958. 


contributors in this issue: 


What A. L. Barry (Preparation of 
Single crystal silicon) calls a “short 


career” began in October 1930 when 
he was born in Toronto, Ontario. He re- 
ceivéd elementary and high school edu- 
cation in the northern Ontario town of 
Iroquois Falls. 


In 1952 he entered Queen’s University 
and graduated with a B.Sc. degree in 
Engineering Physics in 1956. Since that 
time he has been engaged in transistor 
physics research at NRC. His chief hobby 
is amateur radio—he has held a ham 
license since 1947 








Larry S. Eggleton (Valuable weight 
saved in aircraft servo amplifier design) 
dropped his accountancy career when he 
joined the RAF at the beginning of the 
war and went into electronics. After six 
years’ service in South East Asia he 
joined the Shell Oil Company in South 
America where his duties included co- 
pilot, communications and flight engi- 
neer 

Since his arrival in Canada he has 
been employed by TCA and Canadian 
General Electric. It was at the latter 
company that his experience was chan- 
nelled into the writing field. For the 
past year he has been with Aviation 
Electric Ltd., and is currently responsible 
for the company’s technical publications 





a Maclean-Hunter publication 


Authorized as second class mail, Post Office Department 
Ottawa 


Printed and published by Maclean-Hunter Publishing 
Company Limited Editorial and Advertising Offices 
212 King Street West, Toronto 2, Canada. Address all 
correspondence: P.O. Box 100, Toronto, Canada 
Horace T. Hunter, Chairman of the Board; Floyd 8 
Chalmers, President; Donald F. Hunter, Vice-President 
and Managing Director; Thomas H Howse Vice 
President and Comptroller 


Publishers of National Magazines in Canada: Maclean's, 
Chatelaine, Canadian Homes and Gardens, Business 
newspapers in Canada: Canadian Hotel Review; Foun- 
tains in Canada; Heating and Plumbing Engineer; Bus 
and Truck Transport; Canadian Advertising; Canadian 
Automotive Trade; Canadian Aviation; Canadian Elec 
tronics Engineering; Canadian Grocer; Canadian Ma 
chinery; Canadian Packaging Canadian Paint and 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1957 


Varnish; Canadian Printer and Publisher; Canadian 
Shipping Canadian Stationer; Civic Administration 
Design Engineering; Drug Merchandising; L'Epicier 
The Financial Post; Hardware and Metal; Marketing 
Men's Wear; Modern Power; Painting and Decorating 
Piant Administration; Le Quincaillier tlectrical Con 
tractor Style; Office Equipment & Methods Home 
Goods Retailing; Photo Trade; Building Supply Dealer 
Business newspapers in U. 8. and nN Inland 
Concrete Products, Britist 








Printer, Rock Products 
Printer 

OTHER SERVICES: The Financial Post Corporation 
Service; Canadian Press Clipping Service; Commercial 
Printing Division 

Offices at 1242 Peel Street, Montreal; Room 1004, The 


Burrard Bidg., 1030, West Georgia Street, Vancouver 5 
B.¢ Maclean-Hunter Limited, 125 Strand, London 
Eng 

Subscription rates: Canada $5.00 per year, two years 
$9.00, three years $13.00 Single copy price. $1.00 











-@ ee 





“yf 











Final amplifier of Northern Electric Company, Type R20004A Telorizon transmitter showing Eimac high power klystron installed. 


Northern Electric Uses Eimac Klystrons 
In their new ‘TELORIZON” commercial TROPOSCATTER EQUIPMENT 


Northern Electric Company, Ltd., has announced new 
2 kw and 10 kw “Telorizon” tropospheric scatter 
equipment for commercial application. This equip- 
ment was evolved from Northern Electric Company's 
military scatter transmitters developed and manvufac- 
tured under licence from Radio Engineering Laboratories 
which are now “on-the-air’ over 2,500 miles of 
rugged Canadian terrain. A typical span is in excess 
of 200 miles with 18 voice channels and more than 


99% reliability. Shorter spans having capacities up| 
to 132 voice channels are also in use. 

; 
When developing “Telorizon" equipment for com: | 
mercial use, Northern Electric Company engineers | 
again selected Eimac klystrons as final amplifier 
power tubes just as they did for their military equipment. 
So today, all Northern Electric Tropospheric communi: | 
cation transmitters use Eimac klystrons. 


Ecmac First for high power amplifier klystrons 


EITEL-McCULLOUGH INC. 


SAN BRUNO 


CALIFORNIA 


The World’s Largest Manufacturer of Transmitting Tubes 5710 
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People in the industry 





Speak—and the computer will 
give you the answer 


Electronic computers which will 
operate when spoken to are being de- 
veloped. 

When the heads of computing sec- 
tions in the various units of General 
Dynamics met at Canadair, in Mont- 
real, Paul Lewis, of Astronautics 
division, La Jolla, California, said: 
“A new miracle in electronic comput- 
ing is now under development; a re- 
finement by which problems can be 
fed into a computer by human voice, 
and the answers received by printed 
output”. 

Thirty sections heads attended the 
conference, the third since they were 
originated by B. J. Kaganov, Canad- 
air’s assistant chief engineer for re- 
search and development. Neville P. 
Shevloff, in charge of Canadair’s auto- 
matic computing, was chairman. 

Further quote from the conference 
by Henry Wolanski, Convair, Fort 
Worth, Texas: “The atomic bomb, or 
atomic energy would not have been 
possible without electronic computing. 
Nor would the International Geophys- 
ical Year and particularly the earth 
satellite be possible without these 
computing devices.” 


DRB changes: Walker 
to Washington 

Moves at the Defence Research 
Board in Ottawa make James W. Cox, 
43, of Ottawa, Superintendent of the 
Electronics Wing. Mr. Cox’s new ap- 
pointment follows two years’ service 
at SHAPE Air Defence Technical 
Centre in The Hague. 

Former superintendent B. A. 
Walker, 46, of Ottawa, goes to the 
Canadian Joint Staff in Washington as 
deputy defence research member. 

Dr. Irvine Paghis, director of phys- 
ical research for electronics at DRB 
headquarters has been appointed to 
DRTE in charge of the radio warfare 
section. He is succeeded at DRB by 
Dr. J, H. Meek of the geophysics 
section of the Directorate of physical 
research. 


Canadian’s new post 
with S-C 

Richard W. Brennan, who was born 
in Guelph, Ontario, has been made a 
telecommunication service engineer 
by Stromberg-Carlson. He will make 
his headquarters in Rochester and 
serve New England, New York, New 
Jersey, Maryland, Pennsylvania, West 
Virginia and parts of Ohio. 
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New vice-president for 
Canadian Westinghouse 

H. N. Muller has been elected vice- 
president of the Canadian Westing- 
house Company, Hamilton, Ontario. 

Mr. Muller, who directs the com- 
pany’s engineering facilities, has been 
zssociated with Westinghouse since 
1935. He was appointed chief engin- 
eer at Hamilton last year. 

He is a member of the Professional 
Engineers of Ontario, a member of 
the Engineering Institute of Canada, a 
Fellow of the American Institute of 
Electrical Engineers and a member of 
the American Society of Mechanical 
Engineers. 


Muller James-Smith 


Technical writer joins 
Canadian Renner 

Canadian Renner Consultants Ltd., 
of Montreal, have appointed Herbert 
S. James-Smith as field sales represent- 
ative. He was formerly with Canadair 
Ltd. 

Mr. James-Smith, a native of Eng- 
land, spent may years in the Middle 
East as district sales manager of the 
Navy, Army and Air Force Institutes. 
In this capacity he was responsible for 
sales of military supplies and equip- 
ment to the armed forces. With 
Canadian Renner he will be respon- 
sible for sales and new business devel- 
opment throughout Canada. 

Mr. James-Smith is president of the 
Montreal chapter of the Technical 
Writers and Editors Association. 


Two -Hungarian immigrants 
join Measurements Engineering 
Two immigrants who recently es- 
caped from Hungary have joined 
Measurement Engineering Limited, of 
Arnprigr, Ontario. G. C. Temes, E.E., 
B.Sc., has been appointed to the 
electronics group and will be working 
on the design and development of in- 
dustrial electronic controls. Mr. 
Temes is a graduate of the Technical 
University of Budapest where he was 
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J. P. Gordon 


James Key 
General Sales _ new Director of 
Manager, Pye Aerovox Canada 
Canada Ltd. Ltd. 
a teacher for several years before 


escaping from the country. 

Mrs. V. Temes, E.E., joins the pro- 
duction engineering group. She is 
also a graduate of the Technical Uni- 
versity of Budapest. 


Sales manager with 
Cossor, Canada 

Cossor Canada, Ltd., have made 
Harry Clarke their Commercial Sales 
Manager. He has been with the com- 
pany for two years in the capacity of 
Maritime sales manager and was pre- 
viously employed with the equipment 
branch of the Famous Players Theatre 
Corporation in Canada. 


Appointments, News in Brief 

James F. Tooley has been appointed 
Managing Director of Canadian Avia- 
tion Electronics Ltd. and becomes a 
member of the Board of Directors. 
He was formerly vice-president of 
Canadair Ltd. 

Gerald J. Clarke, for seven years 
general office manager in charge of 
administration, is now Comptroller of 
Canadian Admiral Corporation Ltd. 


H. M. Smith, CBC regional engin- 
eer for the Maritimes, spends the next 
few months in Jamaica to advise on 
broadcasting matters. He will be on 
loan from the CBC. 


Edward D. Rushbrook, C.A., be- 
comes secretary and treasurer of Can- 
adian Applied Research Limited of 
Toronto. He comes from A. V. Roe, 
Canada, Ltd., where he was assistant 
comptroller. 

Thomas C. Drees has been appoint- 
ed sales manager of the Spaulding 
Fibre Company Inc., Port Credit, 
Ontario, who make phenol fibre, vul- 
canized fibre, pressboard and rag 
paper insulation. 

James Duncan, C.M.G., chairman 
of Ontario Hydro, received the hon- 
orary degree of Doctor of Laws from 


Dartmouth College, Hanover, New 
Hampshire. 
National Electronic Plastics Inc., 


Matawan, N.J., have appointed Wil- 
liam Cohen, of Montreal, Quebec>-as 
their representative for all of Canada 
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Reports from the industry 





Collins $8 million contract 
will be spread around 


One of the largest orders ever 
placed for a single piece of electronic 
airborne equipment means that pro- 
duction lines in the Collins Radio 
Company of Canada’s plant in Toron- 
to will be very busy — and so will 
other plants with sub-contract work. 

The company have been awarded a 
production contract by the Depart- 
ment of Defence Production, valued 
at $8,300,000, for uhf airborne trans- 
ceivers. These are for conversion by 
the RCAF from vhf to uhf communi- 
cation. The equipment selected is the 
Collins designed AN/ARC-52 which 
has been adapted for the RCAF and 
will be known in Canada as _ the 
AN/ARC-552. It will be manufac- 
tured in Toronto. 

Collins executive vice-president, 
Air Vice-Marshal J. L. Plante, says 
that over 90% of the components will 
be produced in Canada and that 50° 
of the contract will be subcontracted. 

The AN/ARC-S5S52 in a 1750 chan- 
nel uhf transceiver having a frequency 
range of 225 to 400 mec and is em- 
ployed in air-to-ground and air-to-air 
communications. It has a_ receiver 
sensitivity of 5 mv for a signal to 
noise ratio of 10 db and a transmitter 
power output of 20 watts. The equip- 
ment is pressurized and is suitable for 
operation at altitudes up to 70,000 
feet. 


Canadian subsidiary will 
manufacture controls 

Leeds & Northrup Co., Philadelphia 
have established a wholly-owned sub- 
sidiary in Canada to manufacture and 
distribute the electronic controls and 
instruments formerly supplied by the 
parent company. President of the new 
Leeds & Northrup, Canada, Ltd., is 
Mr. J. W. Robinson, former Co-ord- 
inator of Western Operations for the 
parent company. Offices and plant in 
Canada are at 61 Industry St., Toronto 
15, Ontario. 


Radio communications for 
the St. Lawrence 
Radio communications along the 


international section of the St. Law- 
rence Seaway formed the agenda for 
the recent meeting in Ottawa of tele- 
communications representatives from 
Canada and the United States. 
Operating agencies will have the 
responsibility of establishing the com- 
munications facilities and operating 
procedures in accordance with the 
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regulations agreed upon by the joint 
Canadian-U.S. committee. At the re- 
cent discussions, mutually acceptable 
plans were drawn up for the use of 
medium and very high frequencies. 
These recommendations are now being 
studied by the Department of Trans- 
port and the Federal Communications 
Commission. 


Canadian Applied Research 
plans expansion 

Since their incorporation into the 
A. V. Roe, Canada Limited group 
Canadian Applied Research have been 
expanding. They now have an addi- 
tional 16,000 feet for production in 
Toronto and a completely air-condi- 
tioned plant is being planned in North 
Toronto and will be ready in two 
years. 


New lighting system for 
Dartmouth air base 

Sylvania’s EFAS—Electronic Flash 
Approach System—will be _ installed 
for the first time in Canada at HMCS 
Shearwater, Naval Air Station, at 
Dartmouth, N.S. The base is being 
used by commercial as well as military 
aircraft. 

The system consists of a number of 
Strobeacon units in a single row along 
the approach path leading to the run- 
way. When in operation the units 
flash intermittently to produce a mov- 
ing streak of light as a guide to planes 
landing during periods of limited 
visibility. 

The units will be manufactured at 
Sylvania Canada’s plant at Drum- 


mondville, Quebec. 


B. C. Telephone Company 
seek expansion capital 

Shareholders have authorized di- 
rectors of the British Columbia Tele- 
phone Co. to seek an increase in au- 
thorized capital from $75,000,000 to 
$250,000,000. President Farrell also 
revealed plans to the shareholders for 
a $500,000,000 expansion and im- 
provement program to take place dur- 
ing the next ten years. It will require 
an amendment to the federal act under 
which the company was incorporated 
before the capital stock can be in- 
creased. 


Microwave tube convention 
planned in U.K. 

Britain’s Institution of Electrical 
Engineers is calling an international 
convention on micro-wave tubes in 
London, May 1958. A similar con- 
vention was held in France last year 
but progress in the field is so rapid 
that another gathering of experts will 
be valuable in maintaining and en- 
couraging the exchange of ideas on an 
international scale. 

It is fitting that the convention 
should be called in England. It was 
at Birmingham University that three 
scientists, J. T. Rundall, M. A. H. 
Boot and Dr. J. Sayers conceived and 
built the first magnetron during the 
early days of World War II. 


Two radio stations use 
dual tower array 

Two commonly owned 
tions are to operate into a dual-tower 
array at Sudbury. The recently 
licensed daytime French language 
broadcasting station at Sudbury will 
share the array presently used by 
CHNO. 

Canadian General Electric will sup- 
ply the am transmitter to CFBR, 
making the 7Ist Canadian broadcast- 
ing station to carry their equipment 
since 1946. Phasing and tuning equip- 
ment will be specially designed. 


radio sta- 





Contract signing for the new radio station, CFBR at Sudbury, Ontario, Left 
is Baxter Ricard, president of the Sudbury Broadcasting Company Limited 


and right, R. 


M. Robinson, vice-president and general manager, Electronic 


Equipment and Tube Department, Canadian General Electric Company Ltd. 
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see us at the Canadian | 


LRE. CONVENTION 


TORONTO, OCTOBER 16, 17 & 18 





Besides research and production skill Marconi offers top-flight technical 
assistance to the Canadian electronic industry. If you would like informa- 
tion on any of the following specialized tubes or components, call on our 
Marconi specialists at Booth 145. 


Receiving & TV Picture Tubes - Power Tubes - Magnetrons «+ Klystrons | 
Image Orthicons « Carcinatrons « Thyratrons + Travelling Wave Tubes ' 
Rectifier Tubes « Clarostat Controls and Resistors « National Components 


ELECTRONIC TUBE AND COMPONENTS DIVISION 


CANADIAN Marconi COMPANY Yr 


830 BAYVIEW AVENUE, TORONTO 


Branches: Vancouver * Winnipeg * Montreal « Halifax * St. John's, Nfld. 
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WATCH 
WESTINGHOUSE 


ELECTRONICS 





_.. Ot the I.R.E. Convention, October 16th, 17th, 18th 





RY 








You are invited to stop by and visit with us at 
the Westinghouse exhibit in the main aisle at 
the I. R. E. Convention. The many products 
of the Westinghouse Electronics and Elec- 
tronic Tube Divisions you will see on display 
are listed alongside. Some of these products are 
being displayed for the first time in Canada. 
We look forward to meeting and chatting with 


you. 


CANADIAN WESTINGHOUSE COMPANY LIMITED, HAMILTON, 


Electronics Division _ 
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NULTRAX TRANSDUCER 

MICROWAVE SCATTER COMMUNICATIONS 

RESISTANCE WELDING CONTROL 

WESTINGHOUSE—GPL CLOSED CIRCUIT TY 

MOBILE PARABALLOON RADAR ANTENNA 

GUIDED MISSILE DISPLAY 

TIME DELAY SIMULATOR 

COMPLETE LINE OF ELECTRONIC TUBES 

DISPLAY OF SEMI-CONDUCTORS 

PROGRESS STORY OF THE CATHODE RAY 
TUBE 

14 new tubes produced by 


Canadian Westinghouse 


since the 1956 I.R.E. Shou 


CANADA 


Electronic Tube Division 





ACCURACY: 
1 part in 100,000 


REPEATABILITY: 
Less than SO microinches 


ANOTHER WESTINGHOUSE FIRST! 
Speed and Accuracy Can Go Together 


NULTRAX 


Nultrax, unaffected by wear and free of backlash, forms the basis 
of the most advanced control systems available. They provide 
automatic control that does not limit machine speed or feed. 
Measuring systems feature a counter read out providing the 
operator with a constant visual indication of tool position. 
Positioning systems are completely automatic — setting dials 
to correspond with required dimensions results in accurate tool 
positioning. Programmed versions using punched tape or cards are 
also available. 

Adaptable to both new and existing machines these systems 
make not only long but short production runs attractive by reduc- 
ing set up time to a minimum. Use of plug-in packaged components 
facilitates maintenance. 

Machine tools are but one application for Nultrax. From simple 
gauging to complex wind tunnel throat control systems, Nultrax 
offers a new standard of performance. 

For more information on Nultrax, contact your nearest Westing- 
house Sales Office, or write Canadian Westinghouse Company 
Limited, Electronics Division, Hamilton, Canada. 


WATCH WESTINGHOUSE 
ELECTRONICS 
...WHERE BIG THINGS HAPPEN FIRST 
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THIS IS NULTRAX, atransducer INVEN- 
TED BY CANADIAN WESTINGHOUSE 
ENGINEERS, for converting linear dis- 
placements into equivalent electrical 
signals. Available in travel lengths up to 
ten feet—longer on special order. 


57A745 











A 130-mile Westinghouse “‘prov- 
ng ground” has been set up 
between Hamilton and Kinmount, 
Ontario. Here Westinghouse en- 
gineers obtain actual operating 
results to assist you in planning 
your communication system. 








_ 
. 
. 
. 
. 
. 
7 
. 
. 
. 
. 
. 






>» | 


¥ Hamilton 






Rochester 








57-8-745 


ANOTHER WESTINGHOUSE FIRST! 


SHF “Scatter Transmission 


@ Now for the first time in the communications field, scatter 
equipment for super-high frequency transmission for fixed or 
transportable operation has been introduced by Canadian 
Westinghouse. 





The new Westinghouse ‘“‘Scatter’’ communications equipment 
is designed for high quality, high reliability transmission of voice, 
teletype, telemetering, facsimile, television and data signals over 
hops of 100 to 200 miles. Voice capacity for multi-channel opera- 
tion extends to 120-150 channels. 

Contact your local Westinghouse Sales Office for Descriptive 
Bulletin H83-100 or write Canadian Westinghouse Company 
Limited, Electronics Division, Hamilton, Canada. 


WATCH WESTINGHOUSE 
truck mounting or fixed installation for ELECTRONICS 
either commercial or military application. ... WHERE BIG THINGS HAPPEN FIRST 


Enjoy Television's Top Dramatic Show, Westinghouse STUDIO ONE, every Monday at 10:00 o'clock 





New Westinghouse 4400-5000 mc. 
Transmitting and Receiving Equipment 
is compactly and durably designed for 
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in the air—on land—under the sea 





Westinghouse Tubes 





work magic for Canada’s Defence 


Plans for Canada’s defence weapons a her planes, 
ships and guns are “top secret’. But it’s no secret 
that Westinghouse Electronic Tubes are playing an 
important part in many of the most spectacular 
developments. This tube, the JAN 4 x 150D, for 
instance, is an exclusive Westinghouse production 
in Canada to meet the exacting requirements of a 


unit of vital importance to Canada’s defence air craft. 
The same engineering skill and modern up-to-the- 
minute equipment that produced this tube are available 
to Canada’s Electronics Industry. Westinghouse 
Electronic Tubes are completely reliable’. . . for the 


first line of defence or for your line of work. 


you CAN BE SURE...1F iTS Westinghouse 


CANADIAN WESTINGHOUSE COMPANY LTD. 
ELECTRONIC TUBE DIVISION—-HAMILTON, ONT. 





WATCH WESTINGHOUSE AT THE 
12 


CANADIAN 





1.R.E. SHOW—OCT. 16, 
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Preparing to test a Company produced rocket-firing intervalometer at —65° F. at 60,000 feet altitude 


A commercial environmental 


test lab in Canada! 


One of Canada’s first privately owned and commercially 
available environmental test laboratories is ready now— 
at your service. It is designed to test components and 
systems to military and commercial specifications. Here 
are two of the many test chambers. The left chamber tests 
at temperatures from —35° F. to 300° F., and at humidities 
from 20% to 98%. The right chamber prevides tempera- 
tures from — 100° F. to 300° F., at altitudes fromseadevel 
to 100,000 feet. If you have a qualification«ésting problem 
write for information on this new service to Canadian 
industry. Quotations are available on/fequest, 


Canadian Applied Re 
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hy 
Qualification testing¥ 


for your products an 
research problems 


current MIL Specs: in 


te 
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e low temperature > 
« high temperature’. 
e altitude 
e humidity ¥ 
e shock j 


e vibration 











e salt spray 
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The staff 
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CANADIAN 
ELECTRONICS 
ENGINEERING 


extends a welcome 

to the delegates of the 
IRE Canadian Convention 
and 

invites you to visit us 


at 


Booth W-18 
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DEPENDABLE... 


as the stars in heaven! 


AC POWER SOURCE 


‘(000 





The Behlman INVERTRON achieves high accuracy and ex- 
ceptional stability through simplicity of design simplicity 
that is the end product of intense research, wide knowledge, 
and superb workmanship. Standard vacuum tubes are used 
throughout and function within their rated capacity for long 


service life Construction is compact and-sturdy All of our 





engineering ability has been directed toward the creation of 
a power source that, once installed, can be practically taken 
for granted. Hf you must have unfailing dependability, you 
will want to investigate the Behlman INVERTRON ! 


‘zB 





MODEL 751-E-1 
POWER OUTPUT 
750 VA single phase, 
FREQUENCY: 300 
to 500 cps variable, 
FREQUENCY 
ACCURACY: 0.5% 
(0.2% available), 
INPUT: 230v 60 cps 
single phase, 

i OVERALL SIZE: 

' 22” wide x 28” high 
x 15” deep 














ELECTRONICS * MECHANICS 
DESIGN * DEVELOPMENT * PROTOTYPE 


Th ee? WL eh Ae 
ee Rate thy 72) Cees 
ee ae 








the BEHLMAN INVERTRON ° 


Completely Electronic Generation of F requencies from Subsonic to Supersonic 





MODEL 161-D-1 


POWER OUTPUT 160 VA single phase, FREQUENCY. 
350 to 450 cps variable, FREQUENCY ACCURACY 
0.5% (0.2% and 0.1% available), INPUT: 115v 60 cps 
single phase, OVERALL SIZE~- 22” wide x 10” high x 
15” deep. 


The Silent, Dependable INVERTRON Features: 


POWER OUTPUT RATINGS from milliwatts to 
kilowatts 

OUTPUT FREQUENCIES 
subsonic to supersonic 
ACCURACY to 001% for fixed frequencies —to 1% 
for variable frequencies 

SINE WAVE distortion never greater than 2%, with 
5% or less available 

REGULATION from no load to full load 
1% with .5% or better available 


fixed or variable from 


standard 


Negligible Interaction between output frequency, volt- 
age and load 


WRITE us your Problem 
Nou for consultation 


* oprics without obligation 
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114 SOUTH HOLLYWOOD WAY Represented in Canada by 
J BURBANK, CALIFORNIA ELECTROMECHANICAL PRODUCTS 
paampomonss Markham Rd., Agincourt, Ontario 
POWER AMPLIFIERS OSCILLATORS FREQUENCY STANDARDS CUSTOM INSTRUMENTATION 
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The Mullard M8137 Miniature Double 
Triode, one of a line of Rogers Special Quality * 
tubes, is a long life, ruggedized replacement 
for the 12AX7. 

The M8137 has greater freedom from micro- 
phony, extremely consistent electrical 
characteristics, and a specially engineered bifi- 
lar heater construction with self-cancelling 
magnetic fields. It is a low hum, low micro- 
phony tube of outstanding reliability and 
uniformity. 

*Rogers Special Quality tubes are finding more and 
more applications: in all types of professional equipment. 
The greater reliability and lower maintenance cost of 
the apparatus in which they are used more than com- 
pensates for the higher initial cost. 











OGERS 


electronic tubes & components 


11-19 BRENTCLIFFE ROAD, TORONTO, ONTARIO / BRANCHES: MONTREAL, WINNIPEG, VANCOUVER 








wk Rogers Electronic Tubes are sold through Canada's Independent Electronic Parts Distributor 
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RIGID TESTING SIMPLIFIED > - “2. ‘ 
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to guarantee quality ... speed production of 


MOTOROLA TRANSISTORS 


Exclusive Motorola high-speed testing equipment permits positive 

control at key check points and at final testing on Motorola’s fast moving 
transistor assembly lines. These simplified instruments, developed by 
Motorola, incorporating Motorola transistors and silicon rectifiers, check seven 
electrical characteristics . . . enabling a single operator to test 500 
transistors per hour with the highest degree of accuracy. 


M PRODUCTIONEERED F m 
The ability to create specialized 


equipment allows Motorola to “productioneer” semiconductor devices . . . 
accomplishing high-volume production while maintaining exacting 
standards of quality. At Motorola, semiconductor knowledge and production 
skill combine to assure you a dependable supply of finest quality units . 

at the most competitive prices. 




















Unique testing methods are only one example of Motorola’s excellence in 
semiconductor technology. For complete data concerning Motorola semi- 
conductors . . . or for applications information, write, wire or phone 
Motorola, Inc., 5005 E. McDowell Road, Phoenix, Arizona. Bridge 5-4411 






DEPENDABLE QUALITY— IN QUANTITY 


MOTOROLA 


SEMICONDUCTORS 














— lc oS /. O/\ 


High-Voltage Silicon Power Medium-Power 
Power Transist: Rectifiers T t 


ts 





f High-Power 
include: Audio Transistors 
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Cutaway of Size 11 
a.c. Tachogenerator 
shows low inertia 


Oe aes 
Syme 


drag cup rotor, 
which rotates on 
precision, miniature 
bal! bearings 
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Outline of the 

Size 15 servo gearhead. 
Widely used in instrument 
servo mechanisms they 
provide reduction ratios 
up to 360,000 :1. 


Control | 
Equipment 


Cutaway of 

Size 15 servo 
gearhead reveals 
intricacy of 
design. 





For missiles, 
aircraft and 
automation 
































Outline 

of Size 07 a.c. 

servo motor. 

One of the smallest 
in the world. 




































































expanding range of Control Equipment or visit our 
Stand No. E26 at the |. R. E. Canadian Convention, Toronto 


f 
Outline drawing of Size 11 a.c. 
servo motor with Magnetic Brake. Standardised 
Widely used in servo safety circuits Breadboard 
for locking when servo loop is broken, Components, 
the shortcut method 
of fabricating servo 
prototypes. 
ene Teese Sapa tenses ar 
43 pest aod sb eepet gets So Ser tar etree 
oe ’ —_ Se ee: 
Sia I a . 1 Repos 
FR ae riot - ‘ , gesniits 
: : yy) * : Information to be 
sampled from guided j 
missiles is invariably 
transmitted by 
telemetry switches. 
The S105 gives 2,000 
samples of information : 
for each minute i 
, + ti as 
Size 08 d.c. servo motor. One of the of flying time . 
smallest d.c. servo motors, it is eminently yi } 
suitable for use in compact s 
electronic apparatus. . . . . > i 
“4 5 Write or telephone for literature dealing with our * 
$: 
N 
e 





a 


1835 St. Catherine # 
Street West 
Montreal 25, P.Q. 
Fitzroy 8501 
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Vactric (Control Equipment) Limited 
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Temperature 
controlled 
network oven 


F Extra bay for 
custom 
= Highest 
component 
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| accuracy 
itline A $3233 
7 2.0, ' 
otor. | Advanced 
illest | 
orld. problem and 
; program 
: check 
| 
| Digital (AERO) 
Automatic 
thod | Extended 
_— Readout 
100% 
: shielded 
patching 
j facility 
I 
For details on this |PACE/Analog Computer Group 131R 
Experience- ; and on time rental at EAI’s Computation Centers—serving 
ee Economic eastern industry in Princeton, New Jersey—serving West- 
—— building-block . ern industry in Los Angeles, California—serving European 
— industry at Brussels, Belgium, write Electronic Associates, 
Inc., Dept. EN-10, Long Branch, New Jersey. 
ELECTRONIC 
ne 
ASSOCIATES EAI SETS THE PIiA;|C/E 
ati os . PRECISION ANALOG COMPUTINGEEQUIPMEN 
. Jn LONG BRANCH + NEW JERSEY 
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— a. ; 
20 T¢€—designed for high qual- 200J — extreme accuracy for 
ity audio tests. Covers 20 cps nterpolation and frequency aE ee 
to 20 KC. Output 3 watts/42.5 neasurements. Covers 6 cps to 
volts. $225.00 CC, output 160 mw/10 volts 


0 volts open circuit. $275.00 


oscillators 


highest quality, outstanding value 
complete coverage 0.008 cps to 10 MC 


202C — replaces famous 2028 202A — for vibration analysis, ° i. i 
for low frequency measure- servo tests, other vif measure- each designed to do a specific job best 


menis 1 cps to 100 KC. Output ments. 0.008 to 1,200 cps. Out- 
160 mw/10 volts; 20 volts open put 20 mw/10 volts. $465.00 
, tirevit. $300.00 


stable RC circuit pioneered by -hp- 





—_—— 








233A —carrier test oscillator 650A —highly stable, wide 200AB —for aidio tests, 20 cps 
covering frequencies 50 cps to band;"10 cps to 10 MC. For to 40 KC. Output 1 watt/24.5 ; 
500 KC. Output 3 watts/600 audio, supersonic, video, rf volts. Simple to use, compact 
ohms. $475.00 measurements. Output 15 mw/ rugged. $130.00 

3 volts. Frequency response flat 

+ 1 db. $490.00 é 








200CD—popular precision in- 
strument for audio and ultra- 
sonic tests. 5 cps to 600 KC; 
output 160 mw/10 volts; 20 
volts open circuit. $160.00 















205AG — time-tested conven- 206A — widely-used for high 200T — custom-engineered for 


ience for high power tests, gain quality, high accuracy audio telemetry, carrier current tests. 

measurements, 20 cps to 20 KC, tests.-Very tow distortion. Cov 250 cps to 100 KC, output 160 

5 watts output. $440.00 ers 20 cps to 20 KC; output mw/10 volts; 20 volts open cir- 
: 15 dbm. $565.00 cuit. $350.00 


HEWLETT-PACKARD COMPANY 


4056C Page Mill Road @ Palo Alto, California, U.S.A 
Cable “HEWPACK"’ @ DAvenport 5-4451 } 












Represented in Canada by 
ATLAS RADIO CORPORATION, LTD. 
50 Wingold Avenue, Toronto 10, Ontario 
106-525 Seymour St., Vancouver 2, B. C. 
505 Mcintyre Bidg., Winnipeg, Manitoba 


207A — low cost sweep oscilla- 
tor, continuous output 20 cps to 
® 20 KC, flat response, low dis- 
tortion. May be motor driven, or 
coupled to recorder. $275.00 
EEE TESTTO ? 





complete coverage, outstanding value 
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7 BOOTH 350 e 
CANADIAN ff IR EE convention 


October 16-17-18, 1957 |. 






eet 







RLD LEAD 
MUNICATION 
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Featuring the latest 
developments in 
TWO-WAY RADIO 

TELEPHONY 
INDUSTRIAL TV 
COMMERCIAL TV 
INSTRUMENTS 
RADIO and HI-FI 











+ + + + + 











CANADA LIMITED 






HEAD OFFICE AND PLANT: 82 Northline Rd., TORONTO 16 
170 Dorchester St. E.. MONTREAL 
6692 Main St., VANCOUVER 3 Duke St., HALIFAX 
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TWO-WAY RADIO 





The new Pye FM radiotelephones are 
receiving plaudits from all across the 
country for their advanced engineering, 
outstanding performances and economy. 
This addition means that Pye has the most 
complete line of HF, VHF and UHF 
the only 


VHF 


radio equipment in Canada 
supplier of both AM and FM 


equipment. 





lor short distances and where volume of 
usage warrants the cost of land lines or 
multi-channel radio links, the telephone 
is still the most practical means of trans- 
mitting the spoken word from one fixed 
Fully 


position to another. trained in 


22 








When considering radio let a Pye engi- 
neer plan your system, for excellent 


results. at low cost. 





communications, Pye engineers can de- 


sign a telephone system for your par- 
ticular needs and supply all the equip- 
ment whether it be office inter- 


communications, switchboards, carrier 


equipment or complete exchanges. 


~ 
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World leader in television development, 
Pye can supply all the audio and colour 
compatible video equipment required 
for complete television broadcasting, 
including satellites. Whether you re- 
quire individual components or a com- 


~ INDUSTRIAL TV - 


—— COMMERCIAL TV — 


plete system, Pye television broadcast- 
ing specialists will provide the engineer- 


ing knowledge and the required equip- 


ment — at low cost. More than 60% 


of all Canadian TV stations now use 


Pye equipment. 





Visual communications are now 
supplementing the spoken word in 
Canadian industry. In hundreds 
of ways closed circuit industrial 
television can help maintain better 
control, increase efficiency and 
reduce hazards. Pioneering in this 


field, Pye has developed compact, 
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high definition equipment _ that 
brings remote operations lo any 
point (or points) so clearly that 
every detail is visible and the 
cost is so low that most installations 
pay for themselves in a few months. 
\ survey costs you nothing, yet il 


may result in tremendous savings. 
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é UNICAM 


The Unicam Instruments Ltd. range of ultra a 

violet, visible ond infrared spectro- p 
photometers and high precision crys 
tallographic equipment combine 

exceptional reliability and ease 2 

of operation with standards 

of performance that will 





satisfy the most exact 


ing research conditions . STANTON 





SCIENTIFIC INSTRUMENTS 


W. G. Pye & Co. Limited is noted ; 





throughout the world for the quolity Stonton Instruments Ltd. are manufacturers of 
of product and degree of pre- precision balances. Products include a 
= cision. The wide range of scientific Single Pan Microbalance of com 
instruments includes pH meters, pletely new design ond the 
potentiometers, voltmeters, Stanton Thermo Recording 


golvanometers etc Balance which records 





weight, temperature 
and time 
simultaneously 


* This symbol introduces an integral service to 7 

science. The six companies represented here 

are in the forefront of current development ey 
in scientific instrumentation. 


As exclusive Canadian distributor of their be 
products, Pye Canada Limited offers o 
complete range of instruments for 
research and industrial uses. 
Complete information 
will be gladly sup- 
plied on request. 








SONIC 


Sonic Homogenizers and Emulsifiers 
developed and manufactured by 
Ultrasonics Ltd., have found wide 
acceptance in the pharmaceutical, food, 







WATSON 


‘ 

For over 100 years W. Watson & Sons Ltd. have been known 
throughout the world for Microscopes and Optical Instru- 
ments. They offer o complete range of Microscopes 

for all branches of Research and for Industrial use 






cosmetic, plastics, leather, chemical, 
t lubricant, paper, rubber, photographic, 


@ WAYNE KERR eee 


Be 
Specialists in new instrument development to meet the 
constant demand for higher accuracy, Wayne us 
Kerr Laboratories Ltd. recently introduced the 
Universal Bridge for “in situ" measurements Be 
With this instrument, test leads of ony 











length may be used because their 7 Vil 
impedance does not affect the z ~ 
measurement. Included in the % Di 
Wayne Kerr line are adapt 
ors for the measurement of = qt 
conductivity, dielectric ° 
. and loss factors of S1C 
= solids and liquids. 
— sti 
; In 
Ca 
ta 


INSTRUMENT DIVISION 





Head Office & Plant 170 Dorchester St. E., MONTREAL i 
82 Northline Rd., ’ CANADA LIMITED 6692 Main Street, VANCOUVER ) 


TORONTO 16, Ontario 3 Duke Street, HALIFAX 





CA 
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“Pygmy” electrical connector is much smaller and lighter than standard connector, yet each accommodates 26 circuits. 


NEW BENDIX “PYGMY” CONNECTORS SAVE VITAL SPACE 
| AND WEIGHT IN AIRCRAFT AND MISSILES 


Because planes and guided missiles 
use so many electrical connectors, 
Bendix has miniaturized them to save 
vital space and weight. Our Scintilla 
Division has developed a line of 
quality “‘pygmy” connectors con- 
siderably smaller and lighter than 
standard connectors without sacrific- 
ing performance ability. It’s a signifi- 
cant contribution to a vitally impor- 
tant miniaturization program in 
missiles and aviation. 





HALIFAX e 


CANADIAN ELECTRONICS ENGINEERING 


AVIATION 


MONTREAL e 


Scintilla Division’s rapid growth in 
the electrical connector business 
proves there is a big market for 
quality. About nine years ago they 
decided to make their own connectors 
because none then available suited 
their rigid requirements. At first these 
new connectors cost more, but they 
withstood extraordinary vibration, 
extremes of moisture, dirt, tempera- 
ture and a dozen other natural 
enemies of electric current. When 


Li Msi T E€ ODO 


OTTAWA ®* 


OCTOBER 1957 


TORONTO oe 


other people saw them, orders began 
to flow in. Today they are competi- 
tively priced and Scintilla Division 
manufactures millions of precision- 
built electrical connectors of many 
types and sizes for various industries. 

For information about our con- 
nectors, write to Aviation Electric 
Limited, 200 Laurentien Boulevard, 
Montreal, P.Q., or to any of our 
Branch offices. 


ELECTRIC 


CALGARY e VANCOUVER 
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BOOTH No. 129 
Canadian I. R. E. 


Convention 











Every day telephone and television 
networks expand. 

To meet the needs of permanent TV 
and telephone relay _ installations 
BOP now provides its famous 
Lambda-Pacific type links for fixed 
as well as portable use, with the fol- 








lowing features: 
5400 to 7400 Mc/s .... 100 mW and 1 W 
10500 to 12200 Mc/s ........ 250 mW 
T2200 te 13500 Me/s ..csceus 100 mW ' 
Portable \ 

2 ' 
units for | 
remote 


pick-ups 


The ultimate in simplicity and 
portability, BOP Lambda- 
Pacific type equipments for 






portable use are available 
on the frequencies 
above—color or 
monochrome with 
Audio Channel— 
if desired. 











, 
For further information please write 
ELECTRONICS DIVISION BEACONING OPTICAL & PRECISION MATERIALS CO. LTD. 


, _ f : 
All microwave equipment fully manufactured } 455 Craig St. W., Montreal, Quebec 


in Canada on license from Lambda-Pacific eae 
Eng. Inc Plant 455 Boivin Blvd., Granby, Quebec 
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If your design utilizes an amplifier to boost a 
minute signal for relay operation—or, if you 
have ‘shelved’ some new product idea because 
the cost, space requirement and other 
drawbacks of amplifiers made the design 
impractical—Sensitrol relays are for you. 

For these tiny, ultra-sensitive relays, which 
operate direct on input signals as slight as 

1 millivolt or ¥2 microampere, and handle 
substantial wattage at //0 volts, entirely replace 
amplifiers, vacuum tubes and auxiliary power 
supplies. They are available with single or 
double contacts, fixed or adjustable, manual o1 
solenoid reset. For engineering assistance in 
adapting Sensitrol relays to present products, or 
new problems you have in mind, call or write 
Daystrom, Limited, 840 Caledonia Road, 
Toronto 10, Ontario or 5430 Ferrier Street, 
Montreal, Que. A subsidiary of Daystrom 


Incorporated. Or any office of Northern 


Electric Co. Ltd. 5716 
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comprehensive 
Telecommunication 
Engineering Enterprise 


The largest telecommunication manu- 
facturing organisation in the British 
Commonwealth Standard Telephones 
and Cables Limited covers the whole 
waterfront of telecommunication engin- 
eering and is engaged in the research, 
development, manufacture and installa- 


‘Standard’ productions include: 


tion of all types of communication and 
control systems. 

The Company is in an unrivalled 
position to undertake, within its own 
organisation, the co-ordinated systems- 
planning of complete communication 
projects involving inter-dependent sys- 
tems of various types. 


Telecommunication Line Transmission 


Equipment 


Radio Broadcasting Equipment 

Radio Communication Equipment 

Air Radio Navigational Aids 

Supervisory and Remote Control Systems 
Railway Communication Apparatus 
Railway Control Equipments 


Telephone Cable 


Sound-Reinforcement Systems 


Public and Private Telephone Systems 
(Automatic and Manual) 


Ce Srandard Teleohones & Cables 


Mfg. Co.( Canada) Ltd. 


9600 ST.LAWRENCE BLVD., 


MONTREAL 12, P.Q. 
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PIONEERING IN PRECISION ENGINEERING 
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PLANE THINKIN 


.--from the ground up 
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Aviation Electric Limited, established in 1931 to serve 
Canada’s pioneer aviation industry, is today a diversified 
organization of over 800 highly skilled specialists who fulfill 


an essential function by designing, manufacturing and 


PTET TIITE | 


overhauling specialized apparatus and equipment. 





As the Canadian Affiliate of the Bendix Aviation Corporation, 
AEL also sells and services a wide range of aircraft and 


marine products, communications equipment, and specialized 

















industrial equipment. 





AEL serves the Department of Defence, R.C.A.F., 
R.C.N., leading aircraft manufacturers, leading 


ee | 
= ° ge ° ° ° 
i airlines, as well as smaller air service companies and 





many private aircraft owners. 





AVIATION 7 ELECTRIC 


LiM/iTeob 
200 Laurentien Bivd., Montreal, P.Q. 
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| complete insti lic 
and nm inten e 
ini \, S&S 





| The wise choice is made. Your Lenkurt equipment 
is installed. Now you have to get to know it. 


| To make this easy, Lenkurt provides complete, 

| detailed information about the equipment. Questions 

| about wiring, lining-up, operation, tests and main- 

tenance are quickly answered. Detailed drawings and 
schematics leave nothing in doubt. 





and worry. Your nearest branch of Automatic Electric 


| Here is a service that can really save time, money 
will be delighted to show you such information. 
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IRE Convention—the industry steps up the pace 


In just two weeks the doors of the Automotive Building in Toronto’s 

Exhibition Park will open on the 1957 IRE Canadian Convention and Exposition. 
Canadian Electronics Engineering salutes the efforts of its organizers—many 

of whom are the same men who made the first convention in 1956 the 

largest and most successful event of its kind in Canadian history. This year 

should see an even greater success. 


To put our recognition of the importance of this event into tangible form, we 
present in this issue a special section on the convention. In it will be 

found details of the complete program of over 100 technical papers with abstracts, 
a preview of the more than 160 exhibits, and general information on the 

show as a whole. Readers, whether planning to attend or not, will find 

this information both interesting and useful. 

It is very gratifying to note that over 90% of the technical program will 

be comprised of papers by authors from Canadian companies, universities and 
government agencies, and that three quarters of the exhibitors are 

Canadian. Thus the show would amply fulfil the claim made in the organizers’ 
brochure that it will be “a must for thousands of engineers, technicians and 
buyers from Canada, the United States and abroad.” 

The equipment which was the subject of the special session on 

“Electronic Sorting of Mail” during the 1956 convention was recently in the news 
again. The official opening on September 16th of the installation of the 
electronic mail sorter at the Ottawa Postal Terminal represented another “first” 
for Canada of which the industry may be rightly proud. This year we 

believe that the Technical Program Committee has again done a wonderful 

job. In addition to a wealth of papers on theory, design, manufacture 

and application in the broad fields of electronics and nucleonics, we are to be 
treated to several outstanding sessions on special subjects. Most 

noteworthy among these is the Feature Session on October 17 concerning 
Canada’s part in the International Geophysical Year. We would also mention in 
particular the Panel on Engineering Education, the Symposium on Professional 
Business Management, the Brainstorming session and the session on 

Human Engineering. 

No doubt that well-known phrase “shortage of engineers” will crop up in 

the Panel Discussion and Symposium referred to above. We trust, 

however, that when the 1957 IRE Canadian Convention and Exposition is over, 


no one will be able to apply it to the attendance statistics! 


THE EDITOR 
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CONVENTIONAL SERVO AMPLIFIER 








‘ TRANSISTORIZED 
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“POLAR PATH" 
COMPASS 


SERVO AMPLIFIER 
PB-20 AUTOPILOT 


Development of auto-pilot servo-amplifiers has brought about a reduction in size. 


Valuable weight saved in aircraft 
servo amplifier design 


In designing equipment for aircraft work there is a 
continual pressure to increase reliability and to 
reduce weight and power consumption. For this 
reason, vacuum tubes are being replaced wherever 
it is possible and economical. This is the case 
history of one manufacturer’s progress from the use 
of subminiature tubes and components to plug-in, 
transistorized, ‘‘card’’ type servo amplifiers. 


Negative feedback in audio frequency amplifiers is 
a useful method of reducing hum and harmonic dis- 
tortion. Used in this manner, a small portion of the 
output voltage is fed back to the input 180° out of 
phase, or, if frequency selection is desired, at a suitable 
frequency/phase relationship determined by resistor- 
capacitor networks. 

The basic formula applicable to an amplifier using 
negative feedback is Ey = A(E, — BE)). 

From here it is but a step to the servo loop system, 
which, viewed in this light, becomes a specialized 
version of an audio amplifier employing negative 
feedback. The elementary feedback loop for a servo 
system looks very much like fig. 1 except that 


* Aviation Electric Limited, Montreal. 
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E, — BE, = 0, in which case the output reduces to 
zero. This is, however, only a theoretical example and 
actual practice involves arranging the various compo- 
nents of the servo system so that E, is not the input 
signal itself, but a comparison of input and feedback 
signal. 

The closed servo loop shown in fig. 2 will drive 
itself to a null or zero signal condition which can only 
be changed by introducing an external control signal 
to upset the relationship: control signal — feedback 
signal = 0. When this happens, the resultant signal 
through the amplifier, as well as driving the mechan- 
ical output to a new reference position, will also take 
steps to cancel itself through the feedback loop. There 
is now established a new null reference position which 
will hold until the loop is again upset by another 
control signal. Several variations of this principle are 
used in automatic pilots and other servoed indicating 
or actuating devices in modern aircraft. 

An example of a typical servo amplifier is shown 
in fig. 3 with the circuit simplified to show the servo 
loop more clearly. This amplifier forms part of the 
Eclipse—Pioneer Fluxgate ‘ compass system: and pro- 
vides a heading reference for an autopilot. It is 
interesting to note that feedback is maintained electro- 
mechanically through a gear train coupling the split 
phase motor and input synchro; in addition, two 
electronic feedback circuits are used. 
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The secondary of the output transformer provides 
non-frequency-selective negative feedback. 

The other circuit uses the RC network connected 
from the control grid of the 6AQS5 to that of the second 
half of the 12AX7. The values of the components 
are chosen so that they are frequency selective, in 
that minimum degeneration is applied at the frequency 
of the ac power supply. Since a servo amplifier is not 
concerned with flat frequency response, another simple 
degeneration device can be employed with advantage 
by omitting the usual cathode resistor by-pass con- 
densers. 

This circuit is, of course, phase conscious. Turning 
the rotor of the compass reading synchro induces a 
phase shift which will lag or lead the power supply 
voltage depending on its direction of rotation. The 
resultant phase-shifted voltage is applied to the grid 
of the first half of the 12AX7 and, amplified, appears 
on the secondary of the output transformer to be used 
as the variable phase of the split phase motor. 

In designing equipment for aircraft work, however, 
there is a continual pressure to lighten equipment, 
reduce power consumption and increase reliability. 
For this reason vacuum tubes, although indispensable 
in the past, are now being eliminated wherever 
possible and economical. With interest in trans-polar 
and arctic flying increasing, Eclipse-Pioneer designed 
their Polar Path ‘ compass using subminiature tubes 
and components. 

The servo amplifiers used in this sytem are the 
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Fig. 1. Block diagram of a feedback circuit 
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Fig. 2. Block diagram of a closed servo loop 
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Fig. 3. Typical servo amplifier. Circuit is simplified to show servo loop more clearly 
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Fig. 4. Simplified circuit diagram of a polar path amplifier : fi 
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forerunners of the plug-in, transistorized, ‘‘card portion of the amplifier is quite similar to that shown “ 
types, with which we will deal later. The smallness in fig. 3, except that no selective feedback loop is fi 
of these amplifiers is achieved to a great extent by the employed. The particular servo motor used in this a 
substitution of metal rectifiers and toroid coils for application has a higher torque output and in order to ‘6 
power tubes. The magnetic amplifier driven by these develop the necessary power to drive it without using a 
components has also been reduced in size and im- larger power tubes, the rather unusual circuit in 
proved in power-handling capacity. fig. 4, using toroid coils and a ‘magnetic amplifier was h 
Figure 4 shows a simplified circuit diagram of one designed: I. 
of these Polar Path amplifiers. The vacuum tube That the inductive reactance of the toroid is con- z 
| i 7 
: .B B : cl 
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: Fig. 5. Characteristic flux-current curves and voltage waveforms in a servo loop : : 
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trollable by the rates of change of flux density and 
ampere turns is shown as follows: 


~B 
*" MH 
Where: us is the incremental permeability 

AB is the change in flux density 
AH is the change in ampere-turns 
Then where: 
X;, is the inductive reactance of a toroid coil 
Ky is a constant 
Xr = Kwa = geo . 
AH 

The operation of this rectifier-toroid combination 
as a phase discriminator is rather interesting. Alter- 
nating voltages, 180° out of phase, are supplied to 
each of the two pairs of toroid coils and because of the 
rectifier, current flows in each pair of toroid windings 
for only one half cycle. Then, because the two voltages 
are in quadrature, current flows alternately in each 
These coils have been designed so that 
they will reach saturation at the completion of the 
first quarter cycle, and the resultant wave form 
appearing across the magnetic amplifier control coils 
is produced by the effect of their flux-current char- 
acteristic. 

This shows that, when the rate of change of flux is 
high, as during the first quarter cycle, X, will be 
large; but when AB is zero, as at saturation, the X‘z is 
zero. With this variable reactance we can influence 
the magnetic amplifier control voltage conditions. 
The graphs in fig. 5 show the characteristic flux- 
current curves with the corresponding voltage wave- 
forms. Graph A shows the situation when null signal 
The flux-current 
and voltage curves in coil I of the upper and lower 
pairs of toroids will be identical. These are repeated 
in coil II of the upper and lower toroids, but are 
connected to the magnetic amplifier control coils so 
that the voltages are in opposition. A null signal 


set of coils. 


conditions exist in the servo loop. 


therefore, does not actuate the magnetic amplifier. 

If a signal appears at the output transformer it will 
be respectively in or out of phase with the toroid ac 
supply, depending on the direction of rotation of the 
input synchro. Graphs B show the effect of this signal 
on the hitherto-balanced toroid characteristics. The 
resultant differential in voltage not only actuates the 
magnetic amplifier, but has the appropriate phase to 
turn the split phase motor in the correct direction. 

At this time Eclipse-Pioneer was designing its 
multifunction auto-pilot, the PB-20, and decided to 
replace all vacuum tubes in its servo amplifiers by 
transistors, mainly in the interests of weight reduction 
and reliability. The plug-in principle was continued, 
resulting in compact, easily replaceable units. 

Figure 6 shows the circuit diagram of a typical 
PB-20 auto-pilot servo amplifier. The sub-miniature 
tubes have been replaced with N-P-N transistors, but 
the toroid coils actuating the magnetic amplifiers are 
the same. This small amplifier drives the servo motors 
through the magnetic amplifiers as in fig. 5, but be- 
cause the motors are driving main control-surfaces 
the magnetic amplifiers are larger and are made into 
separate plug-in units themselves. 

Apart from the usual null-seeking mechanical 
feedback through a gear train, the PB-20 amplifier 
has two electronic feedback loops. One, through the 
input transformer, is used as an automatic gain 
control to guard against amplifier overloading with 
different input levels. The other is connected from 
the collector of the output transistor to the emitter of 
the previous stage. This network of resistors and 
thermistor applies a feedback factor, varying with 
temperature, which compensates for changes in tran- 
sistor characteristics from the same cause. 

The photographs show the reduction in size brought 
about in the development of auto-pilot servo ampli- 
fiers. But the need for further miniaturization is by 
no means ended. With control functions becoming 
more complex, as in guided missiles, still more equip- 
ment must be packed into smaller spaces. END 
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Fig. 6. Circuit diagram of a PB-20 auto-pilot servo-amplifier 
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SILICON CRYSTAL FURNACE 


Fig. 1. Drawing of silicon furnace shows location of parts 


Fig. 2. The furnace and its associated control equipment 





Preparation of single crystal silicon 


NRC work to improve semiconductor devices 


Primary requirement for the manufacture of semi- 
conductor devices is the preparation of suitable 
material for use as the active element. The Nation- 
al Research Council is doing work on improving 
techniques for the preparation of single-crystal 
silicon. This paper deals with some of the methods 
employed and the problems which have to be met. 


One of the greatest achievements in the field of elec- 
tronics in the past decade has been the development of the 
transistor and related semiconductor devices, A primary 
requirement for the manufacture of such devices is the 
preparation of a suitable semiconductor material for use 
as the active element. The aim of this article is to reveal 
some of the methods employed and the difficulties met 
in the preparation of such material. 


*National Research Council, Ottawa 
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Most early research in transistor physics was concerned 
with the element germanium; but more recently consid- 
erable work has been done on silicon and the so-called 
“intermetallics,” which are compounds of one element of 
group three in the periodic table with one of group five. 
Silicon, in particular, has an advantage over germanium in 
that it has a higher energy gap. This means that devices 
constructed of the former material may be operated at 
considerably higher temperatures before sufficient conduc- 
tion takes place via valence electrons to swamp out the 
effect of impurity conduction, thus rendering transistor 
action impossible. 

In practice, the upper limit placed on the operating 
temperature of silicon devices is about 160°C, compared 
with about 70°C for germanium, At the Radio and Elec- 
trical Engineering Division of the National Research 
Council, work is being carried out on the preparation of 
single crystal silicon, and the construction of experimental 
devices from these crystals. The following will therefore be 
confined to this particular semiconductor. 
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Next to oxygen, silicon is the most abundant 
element in the earth’s crust, but since it is very reactive 
chemically, it is never found free in nature, It occurs 
chiefly in combination with oxygen as SiO., as in quartz 
and silica. Silicon was first isolated and recognized as a 
separate clement by the Swedish chemist Berzelius, in 
1823. It is an element belonging to the fourth column of 
the periodic table, like germanium, and has many of the 
same properties. Both possess the diamond form of crystal 
structure, (each atom sharing covalent bonds with its four 
neighbors) to which may be attributed the great hardness 
of both these materials. In the pure form, silicon is a grey 
rock-like substance, lacking in metallic lustre, and lighter 
than aluminum in density. Although it is a non-metal, it 
possesses some metallic properties. Its hardness and brittle- 
ness make it a difficult material to work with in general. 


Temperature control on furnace 

The starting material for high purity silicon crystals is 
“hyper-pure” or “semiconductor grade” silicon, As received 
from the supplier, this consists of lumps of polycrystalline 
material of very high purity, The method used to convert 
this to large single-crystal ingots is the Czochralski tech- 
nique. A diagrammatic sketch of the silicon furnace in use 
at this laboratory is shown in Fig. 1. The furnace consists 
of an outer water-cooled jacket, at the centre of which is 
a graphite resistance heater surrounded by a set of moly- 
bdenum heat shields. Within the heater is a high-purity 
quartz crucible which contains the silicon to be melted. 
The melting point of silicon is quite high—about 1420°C, 
or 2590°F—and the temperature is measured by means 
of a platinum vs platinum-rhodium thermocouple whose 
output is fed to an automatic temperature controller, by 
means of which the temperature may be controlled to 
within one fifth of one degree. 

When the silicon has been melted, a single crystal seed, 
which is clamped in a molybdenum chuck at the end of the 
water-cooled withdrawal rod, is lowered to the surface of 
the melt. When thermal equilibrium has been reached at 
the correct temperature, the seed is slowly raised at a rate 
of perhaps two inches per hour, and slowly rotated at the 
same time to ensure symmetrical crystal growth. As the 
seed is raised, the molten silicon clings to it by surface 
tension and solidifies, continuing the crystal lattice structure 
of the seed. With proper control of temperature, withdrawal 
rate, and other parameters, uniform single crystals of an 
inch or so in diameter and several inches in length may 
be grown. 

Because of the very high degree of purity required of 
the finished product, it is necessary to take extreme pre- 
cautions against contamination of the molten silicon, The 
material used for the resistance heater is very pure nuclear- 
pile-quality graphite, and this heater is baked out in 
vacuum before each run. The crucibles which contain the 
silicon are specially made for the purpose from very high- 
purity clear fused quartz. Before each run the furnace is 
scrupulously cleaned, and all removable parts are boiled 
in a sodium hydroxide solution, In addition, the crystal 
growing process is normally carried out under vacuum, 
although provision has been made for the admission of 
an inert gas such as helium, which is first’ purified by 
passing through a trap of finely divided charcoal at the 
temperature of liquid nitrogen. A gas atmosphere is neces- 
sary in the case when a small amount of a certain impur- 
ity is being intentionally added to the melt. For example, 
antimony is sometimes added to give a concentration of 
possibly one part per million in the grown crystal. If this 
were done under vacuum, the antimony would evaporate 
from the melt almost instantaneously; whereas a gaseous 
atmosphere surrounding the melt slows the rate of evap- 
oration considerably. 
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Fig. 2 is a photograph of the crystal furnace with the 
top raised at the completion of a run. A crystal may be 
seen supported by the withdrawal rod which extends 
downward a short distance below the furnace top. The 
four molybdenum tubes surrounding the crystal are for 
the purpose of doping the melt with minute quantities of 
impurities. In the production of grown junctions, for ex- 
ample, a small amount of one of the elements of group 
three of the periodic table (e.g., boron) may be added 
initially, forming p-type silicon. After a suitable length of 
p-type crystal has been grown, a small amount of an 
element of group five, such an antimony, may be added. 
This immediately converts the melt to n-type, and the 
remainder of the crystal will grow as n-type silicon. A 
sharp p-n junction will have been produced at the cross- 
section of the crystal corresponding to the solid-liquid 
interface at the time of doping with the n-type pellets, The 
pellets, which are usually silicon containing perhaps one 
part per thousand of impurity, are stored in the mechan- 
ism to which the four tubes are attached. They may be 
added to the melt at any desired time by operating an 
external control which extends through a vacuum-tight 
seal in the furnace wall. 

Below and to the left of the furnace may be seen the 
diffusion pump, helium purification system, and vacuum 
gauges. Above the furnace is the withdrawal and rotational 
mechanism, the controls for which are on the panels to 
the right. At the extreme left is the temperature controller 
and recorder, which controls the furnace temperature by 
means of a large saturable reactor visible under the table 
in the lower right-hand corner of the photograph. 

As mentioned earlier, silicon is a very hard and brittle 
material and consequently presents some difficulty in 
cutting the crystal into small pellets or “dice” for use in 
diodes or transistors, This is especially true when these 
dice may be only forty thousandths of an inch square 
and perhaps only five thousandths thick. Also, wastage 
must be kept to a minimum, since the value of the material 
is in the range of hundreds of dollars per pound. 

In this laboratory the dicing process is carried out by 
means of a diamond saw, as shown in Fig. 3. Thin wafers 





Fiz. 3. Wafer being cut from silicon crystal by diamond saw 
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Fig. 4. Silicon crystals (centre row) and some of the 
tools and materials that are used for their preparation 


are cut perpendicular to the axis of the crystal, as illustrat- 
ed in the photograph, after which they are fastened down 
to a flat plate with wax and cut into dice of the required 
dimensions. Even though diamond wheels only ten thou- 
sandths of an inch thick are used, wastage is comparatively 
high, being possibly 60% or 70%. In the mass production 
of commercial devices, other dicing methods have been 
developed which are much more efficient, although pos- 
sibly not so flexible when it is desired to cut samples of 
special dimensions and shapes. 

Fig. 4 gives a view of a number of materials used in 
the preparation of silicon crystals. The diamond wheels 
described in the preceding paragraph are in the fore- 
ground, while polyethylene bottles containing etching solu- 
tions used to treat the surface of the silicon dice are shown 
to the right. At the rear is a container of silicon as received 
from the supplier, a crucible loaded with lumps of silicon 
ready to be put into the furnace, the graphite heater used 
to melt the silicon, and the lower portion of the withdrawal 
rod and chuck containing a seed crystal. In the centre of 
the table are a number of silicon crystals grown in this 
laboratory. Note that the two on the left are very multi- 
crystalline in structure, as evidenced by the visible grain 
boundaries. These were among the first crystals grown in 
this laboratory, and because of their polycrystallinity 
would not be suitable for device construction. The fifth 
one from the left contains a large amount of antimony, 
and will be cut into pellets for doping future melts. Note 
that this one is single at the top (free of grain boundaries) 
but becomes very multicrystalline about half way down 
probably due to a change in growth conditions. The three 
remaining crystals are completely single, and suitable for 
use in the construction of devices. 


Measuring resistivity of a crystal 

Equally as important as the production of single 
crystals of silicon is the ability to measure their electrical 
properties. The property of greatest immediate interest is 
probably resistivity. The resistivity of a semiconductor 
depends almost entirely on the concentration of impuri- 
ties present, and may vary from less than one-thousandth 
of an ohm-centimeter to thousands of ohm-centimeters 
In a typical transistor, the base region might be in the 
neighborhood of 3 to 4 ohm-centimeters, with the collector 
somewhat higher, and the emitter lower. Hence it is neces- 
sary to be able to measure resistivity with a fair degree 
of accuracy in order to control impurity concentration 
to the required degree. 
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Fig. 5. Measuring semiconductor crystal resistivity 


Fig. 5 shows three methods of measuring resistivity. 
Ihe very elementary method at (a) could be used to obtain 
the average resistivity of a sample, providing that low- 
resistance ohmic contacts could be made to the ends of 
the sample. This method also entails cutting the crystal 
into a regular shape and measuring its dimensions. Fig. 5(b) 
shows a somewhat more refined method in which the 
resistance of the end contacts is of no consequence. Also, 
if the resistivity along the bar is not uniform, measurements 
may be made at different points along the sample, provid- 
ing sufficiently small probe spacing is used. A third, and per- 
haps more convenient method in most instances, is shown 
at (c). This method does not require that the sample be cut 
into a bar, but requires only a fairly flat surface on what 
might otherwise be an irregularly shaped crystal. A photo- 
graph of a four-probe apparatus in use in this laboratory 
is shown in Fig. 6. A known current is passed between 
the two outer probes, and the potential between the inner 
probes is measured. This potential depends upon the cur- 
rent between the outer probes, the probe spacing, and 
the resistivity of the sample. For a given probe spacing, 
the current may be set to a value such that the potential 
probe voltage is equal to the resistivity in ohm-centimeters, 
making the instrument direct-reading. A more elaborate 
circuit, employing a constant-current ac source, and a 
balanced input, high impedance, voltage-measuring device, 
is presently under construction. 

Another important factor of merit for a semiconductor 
is the lifetime of minority carriers in the bulk material. 
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For a given resistivity, lifetime is mainly dependent on the 
degree of perfection of the crystal lattice. It may vary from 
less than one microsecond to more than a thousand. Some 
idea of the importance of lifetime may be gathered from 
the following illustration, Consider a junction transistor 
consisting of a thin layer of p-type material separating two 
n-type regions. Transistor action requires that minority 
carriers—electrons in this case—be injected into the base 
region by the emitter and collected by the collector after 
diffusing across the base. Now the current amplification, 
or alpha, of the transistor depends on the fraction of these 
injected minority carriers which are able to survive the 
diffusion process and reach the collector. It is obvious 
that in material with a high degree of crystal lattice per- 
fection, characterized by high lifetime, a larger fraction 
of the emitted carriers will reach the collector. Thus for 
a transistor with a given base thickness, the current ampli- 
fication will depend largely on the lifetime of minority 
carriers in the semiconductor. 

A device designed at N.R.C. for the measurement of 
minority carrier lifetime in silicon is shown in Fig. 7. The 
unit at the front of the table contains a Xenon discharge 
tube with associated circuitry, and provides intense light 
pulses of very short duration (less than one microsecond). 
This light pulse falls on the silicon sample which is mount- 
ed in the small box with the circular aperture, to the left 
of the light source. A weak direct current is passed through 
the sample, and this is modulated by the change in con- 
ductivity which momentarily occurs due to creation of 
hole-electron pairs generated in the sample by the light 
pulse. The number of these excess carriers decreases 
exponentially with time due to recombination, and the 
corresponding electrical pulse is amplified in the wide- 
band amplifier shown toward the back of the photograph, 
and displayed on the oscilloscope to the left. It is then 
merely necessary to measure the time constant of the ex- 
ponential decay in order to obtain a value for the lifetime 
of minority carriers in the sample. 


The Hall coefficient 

A third parameter of semiconductor crystals whose 
measurement is of some importance is the Hal] coefficient. 
When a conductor or semiconductor is subjected to cross- 
ed electric and magnetic fields, a potential is developed 
between faces of the sample in a direction mutually per- 























Fig. 6. Four probe device makes resistivity measurements 


pendicular to the two fields. The explanation for this is as 
follows. Current carriers (holes and electrons), move under 
the influence of the electric field, with the electrons moving 
toward the positive end of the sample and the holes toward 
the negative end. Now these carriers represent moving 
charges in a magnetic field, and therefore are accelerated 
in a direction perpendicular to that of their motion and 
to the magnetic field. 

This results in the accumulation of an excess of the 
majority charge carrier at one side of the sample. Thus a 
second electric field is set up in the sample, which builds 





Fig. 7. Equipment used to measure the lifetime of minority carriers in silicon crystals 
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The parts of the low temperature cryostat used 
semiconductor crystals 


Fig. 8. 
in measuring the Hall effect in 


up to a magnitude such that the force it exerts on the mov- 
ing charges is just equal and opposite the force exerted by 
the magnetic field. When this equilibrium condition is 
reached, the carriers have no net force acting on them, 
and again are traveling parallel to the original eleciric 
field. Also, a definite potential difference now exists across 
the sample in a direction at right-angles to both the origi- 
nal fields, and which may be measured by suitable tech- 
niques. This potential is called the “Hall voltage,” and 
by measuring it over a wide range of temperature, much 
useful information may be obtained on the number, type, 
and mobility of the charge carriers in the sample. 

Fig. 8 shows a Hall-effect cryostat designed to meas- 
ure Hall voltage and conductivity at temperatures down 
to a few degrees Kelvin. The sample is mounted on a small 
copper block and surrounded by a highly polished shield, 
both of which may be cooled to the temperature of liquid 
helium (about 4 deg. K). This is surrounded by another 
shield (centre of photograph) which is maintained at the 
temperature of liquid nitrogen (about 79 deg. K), and 
supported by four German-silver tubes which thermally 


isolate it from the outer container (shown on the left), and 
also serve as a means for filling it with liquid nitrogen. 





a 





The space between all three components is evacuated to 
reduce heat transfer. The whole unit is then mounted be- 
tween the poles of a large electromagnet which will pro- 
duce fields across the 2.5-in. gap of up to 6,000 gauss. 
A photograph of the assembled unit mounted between the 
poles of the magnet, along with associated apparatus, is 
shown in fig. 9. 

In addition to the measurements described above, other 
studies are carried out in order to evaluate silicon crystals 
as they are grown, with a view. toward improved methods of 
producing greater perfection of crystal structure and more 
accurate control of impurities, For example, in order to 
achieve optimum crystal growth conditions it is necessary 
that the seed crystal be oriented so that one particular 
crystallographic plane is parallel to the surface of the melt. 
Hence X-ray photographs by the Laue back-reflection 
method are taken in order to determine accurately the 
crystallographic orientation of a crystal of silicon which is 
to be cut into seeds. 

Also of vital importance is the need for keeping the 
number of imperfections in the crystal lattice as low as 
possible. The number of such imperfections, or “disloca- 
tions” in a crystal is critically dependent on growth con- 
ditions; hence it is important to be able to estimate the 
number of such dislocations, This is done by cutting the 
crystal in a certain direction, polishing the surface, and 
etching it with a special etch solution. The surface is then 
observed under a microscope, whereupon dislocations show 
up as small triangular “etch-pits;”’ and their number per 
unit area gives some indication of the perfection of the 
crystal. 

The foregoing is intended as a brief outline of some 
of the work being done on improving techniques for the 
preparation of single-crystal silicon for semiconductor de- 
vices. The reader of this journal will no doubt be well 
aware of the tremendous strides made in semiconductor 
progress during the nine years which have elapsed since 
the invention of the transistor. The des'gn of transistor 
circuitry and the application of semiconductor devices has 
opened a whole new field to the electronics engineer, and 
there is little doubt that if present trends continue, solid 
state devices will continue to encroach on a field once 
occupied exclusively by the vacuum tube. It is hoped then 
that this article will give to the man chiefly concerned 
with the 
work involved in 
facture. 


application of such devices, some idea of the 
preparing material for their manu- 
END 





Fig. 9. Measuring the Hall effect in a semiconductor. Cryostat is mounted in field of magnet behind operator 


40 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1957 





dir 


inst 


stru 
det. 
to 

hav 
Car 


fact 
and 
dial 


me! 


elec 
cas¢ 
pro 
app 


nee 


CAN 




















Canadians like Canadian-made Instruments 
—but even more —they like a prompt and 
direct engineering service on their peculiar 
instrument problems. 

Bach-Simpson engineer completely every in- 
strument produced in Canada and can offer 
detailed and comprehensive cngineering advice 
to meet any application problem you might 
have —all based on 15 years experience in 


Canada. 


As a Canadian owned Company — our manu- 
facture is complete from movement design, tool 
and mold manufacture, through case styling, 
dial printing to packaging — all in either com- 
mercial or military types. 

Apart from the complete coverage of all 
electrical types and ranges — over 50 different 
case styles alone are available from Canadian 
production and tooling — and if you find your 
application calls for a new design — our engi- 
neering department is at your disposal. 

VISIT US AT BOOTH 128 


AT THE 1.R.E. SHOW, TORONTO 
OCTOBER 16-17-18 


IN U.S.A.: SIMPSON ELECTRIC COMPANY, 





1255 BRYOGES ST., 


Bach-Simpson Limited also produce Laboratory 
Test Apparatus, Radio Service Equipment, Automo- 
tive Service Test Equipment, Electronic Control 
Apparatus for Industry and Instrument com- 


ponents and accessories. 





LIMITED ie 
LONDON, CANADA 


5200 W. KINZIE ST., CHICAGO 44, Itt, 


ASSOCIATED WITH WELWYN CANADA LIMITED 
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Made 

in Canada 
Sold 

in U.S.A. 


with apologies to 
Thorne Smith 


Here is a Canadian Electronic 
Product which has built up a 
healthy American reputation. 
Welwyn Canada Limited is now 
one of the largest manufacturers 
of Deposited Carbon Resistors in 


the American market. 


The Welwyn plant is located in 
London, Canada, and Canadian 
users of quality precision resistors 
can now enjoy all the advantages 
that result from Continent-wide 


distribution. 


We would be pleased to discuss 


your requirements with you. 


T= TAY a Or Ual-Vol- We Miaalaa—re 


1255 Brydges St., LONDON, Ontario 
Sold in U.S.A. through - 
Welwyn International Inc., 3355 Edgecliff Terrace, Cleveland 11, Ohio 


ASSOCIATED WITH BACH-SIMPSON LIMITED 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1957 





Guide to the 


1957 IRE 


CANADIAN 
CONVENTION 


& Exposition 


Automotive Building 
Exhibition Park, Toronto 
October 16, 17, 18 





Convention spotlights achievements 
in engineering and production 


44 


Dr. John T. Henderson, Fellow I.R.E. 
President, 1957 

The Institute of Radio Engineers 
Principal Research Officer 

National Research Council, Ottawa 


The IRE is proud to sponsor a number of important engineering meetings 
during the course of each year. Not the least of these is the annual IRE Cana- 
dian Convention and Exposition. In addition to being the annual meeting of 
Region 8 (Canadian) of IRE, this meeting has a national character as it is the 
only-one of its kind held in Canada, and is one to which visitors and non- 
members of IRE are most welcome. 


The IRE Canadian Convention provides a forum for discussion of some 
of the important engineering developments taking place in this country. Many 
of our problems, particularly those having to do with radio propagation in the 
far north, are unique and solutions must be evolved by our engineers. It is 
only fitting and appropriate that these Canadian achievements should be publi- 
cized at a convention that has a truly national character. 


It is to be hoped the engineer will shed his customary reticence and publish 
his novel ideas which, in many instances, will be eagerly studied elsewhere.’ 
Certainly the Canadian engineer does not have to apologize for the quality of 
his work. 

The Exposition, oriented as it is to the needs of this country, may well 
prove to be a focal point for producers of many lands to display products 
having particular application here. In addition, of course, it gives us an oppor- 
tunity to become more familiar with our own Canadian producers than is 
possible if the meeting is held outside the country. 

IRE, possessing as it does many aspects of an international character, is 
privileged to sponsor the Canadian Convention and Exposition and to help 
disseminate technical information for the common benefit of all countries 
interested in radio electronics and nucleonics. 


The members who have worked so hard to make the conference a success 
have earned, and we ask them to accept, the grateful thanks of us all. 
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GENERAL INFORMATION 
Canadian sections of the Institute of 
Radio Engineers will be host to thou- 


sands of engineers, technicians and 
buyers from Canada, the United States 
and abroad, during the 1957 IRE Cana- 
dian Convention, October 16, 17 and 
18. 

The three-day programme, which is 
Canada’s largest scientific assembly, com- 
bines a forum of the latest electronic 
engineering achievements with a display 
of the industry’s newest products. 

Convention centre is the Automotive 
Building at Exhibition Park, Toronto, 
which provides the ultimate in accommo- 
dation under one roof. In addition to 
the 12,000-square-foot exhibit hall, and 
meeting halls for presentation of the 
115 technical papers, facilities for dele- 
gates and exhibitors will include a com- 
plete restaurant service, industry lounge 
and parking space. 





CONVENTION AND 
EXPOSITION HOURS 
Wednesday, October 16th 
9.30 a.m. to 10.00 p.m. 
Thursday, October 17th 
9.30 a.m. to 6.00 p.m. 


Friday, October 18th 
9.30 a.m. to 10.00 p.m. 











TECHNICAL PROGRAM 

One hundred and eleven papers cover- 
ing the latest research and developments 
in the field of electronics and nucleonics 
will be presented by the nation’s leading 
engineers and scientists. The feature ses- 
sion, on Thursday morning, October 17, 
will be devoted to a description of Can- 
ada’s part in the International Geophysi- 
cal Year, with emphasis on the interests 


All you want to know about 
this year’s Convention 


of the radio engineer. Of special interest 
to many delegates will be the symposium 
on professional business management, 
which will deal with the new concept 
of the professional manager. Two ses- 
sions on nucleonics will focus attention 
on the part Canada is playing in this 
important field. 


EXHIBITS 

Electronic and nucleonic displays of 
the most advanced products and tech- 
niques by over 160 leading manufac- 
turers, distributors and government 
bodies, will occupy 309 exhibit booths, 
an increase of 25 percent over last year. 


REGISTRATION 

IRE members and all those engaged 
in the electronic, nucleonic and associated 
industries are welcome to attend the con- 
vention and exposition. The registration 
desk will be open during convention 
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All you want to know about the Convention 


hours at the Automotive Building. Regis- 
tration fee, including technical program 
and exhibits is $1.00 for IRE members 
and registered professional engineers, 
$1.50 for others. Students of universities 
and accredited technical schools will be 
registered without charge on presenta- 
tion of school registration or student 
IRE membership cards. 


CONVENTION BANQUET 

The Crystal Ballroom of the King Ed- 
ward Hotel will be the setting for the 
Convention Banquet, to be held on 
Thursday evening, October 17, com- 
mencing at 7.30 p.m. All delegates, ex- 
hibitors and their wives are cordially 
invited to attend this outstanding social 
event of the Convention. Dr. Marcus 
Long, Professor of Philosophy of the 
University of Toronto, will be the guest 
speaker. Tickets are $6.00 each. 


ALL INDUSTRY 
COCKTAIL PARTY 

An opening day “get acquainted” 
gathering for delegates, visitors and ex- 
hibitors. The All Industry cocktail party 





IRE CANADIAN 
CONVENTION 
Convention Office: 
1819 Yonge Street 

Toronto 7, Canada 
Telephone HUdson 8-7768 


Convention Manager: 
Grant Smedmor 











will be held on the mezzanine floor of 
the Automotive Building on Wednesday, 
October 16, from 5 to 7 p.m. Price $3.00 
per person. 


HOTELS, TRANSPORTATION 

Accommodation for delegates is avail- 
able at a number of Toronto hotels and 
motels. Arrangements have been made 
with Trans-Canada Air Lines to extend 
reduced fares to delegates and dependent 
members of their families. 


LADIES’ ACTIVITIES 

During the convention a suite at the 
Royal York Hotel will be provided for 
the ladies as an information and social 
centre. The Social Committee will ar- 
range events to ensure an enjoyable con- 
vention stay for the wives of delegates 
and exhibitors. Ladies are cordially in- 
vited to attend the Convention Banquet 
on Thursday evening. 


PUBLIC DAY 

To accomplish a public relations job 
for the electronic and nucleonic indus- 
tries, and to encourage students to enter 
these fields of study, the exposition will 
be open to the general public from 3 p.m. 
to 10 p.m. on the last day, October 18. 
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The Institute of Radio Engineers, 
founded in 1912, has over 55,000 
members of which some 2,100 are in 
Canada. The first section in Canada 
was formed in Toronto in 1925 and 
there are now 12 sections and two 
subsections. 

One of the successful means of serv- 
ice to its members and associated in- 
dustries is the holding of technical 
meetings and conventions. These are 
now held annually in New York and 
also in many other regions in the 
United States and Canada. 

The first International IRE Conven- 
tion was held in Toronto in 1930. In 
1949 the Canadian Region of IRE 
held a technical convention with ex- 
hibits also in Toronto, followed the 
next year by a technical meeting in 
Montreal. The attendance at this 1949 
meeting was 700. 

In 1956, to commemorate the 30th 
anniversary of IRE in Canada, a very 
successful convention was held in To- 
ronto at which-the attendance exceed- 
ed 10,000. 


Committees 


Executive Committee 
C. A. Norris, General Chairman 
W. F. Choat, Social Activities 
Clive Eastwood, Recording Secretary 
C. H. Hathaway, Finance 
F. J. Heath, Toronto Section IRE 
R. C. Poulter, Advertising and Publicity 
F. H. R. Pounsett, IRE Region 8 Liaison 


L. Claude Simmonds, Corresponding 
Secretary 
Dr. George’ Sinclair, Technical Pro- 
gramme 


E. O. Swan, Exhibits and Registration 
Advisory Committee 

B. G. Ballard, Vice-President District 
10, American Institute of Electrical 
Engineers 

R. M. Brophy, Member, Defense Re- 
search Board 

J. D. Campbell, President, Radio-Elec- 
tronics-Television Manufacturers As- 
sociation of Canada 

E. J. Durnin, President, Dominion Coun- 
cil of Professional Engineers 

General Charles Foulkes, C.B., C.B.E., 
D.S.0O., C.D., Chairman, Canadian 
Chiefs of Staff, Department of Na- 
tional Defense 

J. H. Fox, President, Association of 
Professional Engineers of Ontario 

R. A. Hackbusch, President, Canadian 
Radio Technical Planning Board. 

Col. R. D. Harkness, D.S.O., M.C., 
President, Canadian Electrical Manu- 
facturers Association 


Dr. J. T. Henderson, President, Institute 


of Radio Engineers 
Vv. A. McKillop, President, Engineering 
Institute of Canada 


J. G. Morrow, President, Canadian In- 
dustrial Preparedness Association 

J. G. Notman, O.B.E., President, Air 
Industries and Transport Association 

A. B. Oxley, Regional Director, Institute 
of Radio Engineers 

T. E. Stevenson, President, Canadian 
Aeronautical Institute 

Technical Programme Committee: Dr. 
George Sinclair, Chairman, J. R. Bain, 
A. P. H. Barclay, J. A. Collins, G. 
Cowper, F. A. Ford, W. E. Hodges, 
P. Humeniuk, E. L. Palin, D. K. 
Ritchie, A. J. A. Turner. 

Social Activities Committee: W. F. Choat, 
Chairman, E. Etches, C. M. Jackson, 
K. McKenzie. 


Publicity Committee: R. C. Poulter, - 


Chairman, Basil Jackson, H. F. Shoe- 
maker, A. H. Sievert. 


Officers of TRE Sections in Canada 


Vancouver: John S. Gray, Chairman, 
R. A. Marsh, Vice-Chairman, L. Kersey, 
Sec.-Treas., Clayton M. Wilson, Co- 
ordinator. 

Southern Alberta: William K. Allan, 
Chairman, V. C. Larson, Vice-Chairman, 
R. Lamb, Sec.-Treas. 

Northern Alberta: Ted Sacker, Chair- 
man, Tom Hall, Vice-Chairman, Frank 
Hollingsworth, Sec.-Treas. 

Regina: Wm. McKay, Chairman, L. E. 
McBride, Vice-Chairman, J. A. Funk, 
Sec.-Treas. 

Winnipeg: C. Hopper, Chairman, M. F. 
Hooper, Vice-Chairman, T. J. White, 
Sec.-Treas., J. R. B. Brown, Co-ordinator. 

London: John C. Warder, Chairman, 
Robert William Luke, Vice-Chairman, 
J. D. B. Moore, Sec.-Treas., G. R. 
Hosker, Co-ordinator. 

Hamilton: C. Norman Chapman, 
Chairman, Ernest E. Thomas, Vice- 
Chairman, Chas. J. Smith, Sec.-Treas., 
G. J. Irwin, Co-ordinator. 

Kitchener - Waterloo Sub - Section: 
Jules Kadish, Chairman, John M. Duval, 
Vice-Chairman, Gordon C. Field, Sec.- 
Treas. 

Toronto: Herbert W. Jackson, Chair- 
man, H. F. Shoemaker, Vice-Chairman, 
R. J. A. Turner, Sec.-Treas. 

Bay of Quinte: William D. Ryan, 
Chairman, Milford J. Waller, Vice-Chair- 
man, R. Williamson, Sec.-Treas., W. C. 
Benger, Co-ordinator. 

Ottawa: Lorne H. Doherty, Chairman, 
John R. G. Bennett, Vice-Chairman, R. S. 
Thain, Sec.-Treas., W. S. Kendall, Co- 
ordinator. 

Montreal: Reginald E. Penton, Chair- 
man, Arthur H. Gregory, Vice-Chairman, 
R. Lumsden, Sec.-Treas., J. A. Collins, 
Co-ordinator. 

Quebec Sub-Section: Robert E. Collins, 
Chairman, Robert F. Chinnick, Vice- 
Chairman, Raymond M. Vaillencourt, 
Sec.-Treas. 

Newfoundland: Col. J. A. McDavid, 
Chairman, J. B. Austin, Jr., Vice-Chair- 
man, J. H. Wilks, Sec.-Treas. 
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SESSIONS 
DATE Satellite Transistor Aeronautics Pulse Radar 
and TIME Room Room Room Room Room 
Wednesday, 
October 16 | Session 1 Session 2 Session 3 Session 4 Session 5 
2.30 p.m. to ELECTRONICS | TELEVISION HUMAN HIGH PROPA- 
5.00 p.m. FOR GUIDED | RECEIVER ENGINEERING FREQUENCY GATION 
MISSILES TECHNIQUES COMPONENTS 
Thursday, 
October 17 | Session 6 Session 7 Session 8 Session 9 Session 10 
10.00 a.m. to |} CANADA’S COMPUTERS DESIGN MEDICAL ELECTRONIC 
12.30 p.m. | PART IN THE } AND DATA FOR ELECTRONICS | TUBES 
1L.G.Y. PROCESSING MANUFACTURE I 
Thursday, 
October 17 | Session 11 Session 12 Session 13 Session 14 Session 15 
2.30 p.m. to | PANEL ON COMMUNI- SYMPOSIUM ON | MEDICAL | ANTENNAS 
5.00 p.m. | ENGINEERING | CATIONS NUMERICAL ELECTRONICS | 
EDUCATION | SYSTEMS CONTROL OF I 
oe. MACHINE TOOLS ls 
Friday, 
October 18 | Session 16 Session 17 Session 18 Session 19 Session 20 
10.00 a.m. to | AUDIO SYMPOSIUM ON | RADIO RADIO AND | NUCLEONICS 
12.30 p.m. | AND PROFESSIONAL | ASTRONOMY TELEVISION I 
ACOUSTICS BUSINESS TECHNIQUES 
MANAGEMENT [i | ae) ee 
Friday, | 
October 18 | Session 21 Session 22 Session 23 | Session 24 | Session 25 
2.30 p.m. to | BRAIN- TRANSISTOR NUCLEONICS MICROWAVE COMPO- 
5.00 p.m. STORMING ELECTRONICS II | MEASUREMENT] NENTS 
| TECHNIQUES | 











Note: All lecture halis are in the Automotive Building 


Full technical program and abstracts 


Session 1 


Wednesday afternoon, October 16 


Satellite Room 


quirements, affecting the basic design, are 


ELECTRONICS FOR 
GUIDED MISSILES 


56 ELECTRICAL POWER SUPPLY 
UNITS FOR GUIDED MISSILE 
BORNE ELECTRONIC EQUIP- 
MENT 


D. B. Cannon, The De Havilland Air- 
craft of Canada Ltd., Toronto. 


The electrical power supply is de- 
scribed as the heart of the guided missile 
electronic equipment. Missile perform- 
ance, operational and environmental re- 


reviewed. Various qualities of electrical 
outputs, frequencies, waveforms and 
tolerances are noted. Merits of several 
energy sources and conversion systems 
are considered. A typical air-to-air missile 
turbo-alternator power unit is described. 
The general performance requirements, 
power supply primary components, elec- 
trical generating and control system and 
integral dc power pack are included. A 
system block diagram illustrates opera- 
tion and transfer functions. Partial and 
complete assemblies exemplify design and 
packaging of miniaturized guided missile 
electronic equipment. 
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61 SPACE STABILIZATION OF 
SMALL TRACKING SYSTEMS 
FOR MISSILE GUIDANCE 


Philip A. Lapp, The De Havilland Air- 
craft of Canada Ltd., Toronto. 

The fundamental design parameters of 
space stabilization systems utilized in 
small missile guidance tracking loops are 
developed. The general need for space 
stabilization in any tracking systems is 
discussed which can be met by either 
an open or a closed loop technique. The 
latter is broken down into direct and 
indirect methods which are analyzed and 
compared. Component limitations and 
disturbing inputs are considered which 
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lead to a set of parameters that can be 
utilized in the specification, assessment 
and design of small space stabilization 
systems. 


140 MODERN INFRARED 
TECHNIQUES 

Frank G. Willey, Servo Corporation of 

America, New Hyde Park, New York. 

Detection and measurement of far 
infrared radiation is finding many indus- 
trial and military uses. Radiation. of 
wavelength 10 to 20 times that of visible 
light is similar to light and to radar in 
many ways. One important difference is 
that all objects at ordinary terrestrial 
temperatures are “aglow” giving off far- 
infrared radiation; thus they are “visible” 
without external “illumination.” How- 
ever, different windows, lenses, and de- 
tectors are employed for far infrared 
work. 

Measurement and control of heat in 
industrial processes is possible where ac- 
cess is difficult or dangerous, where ob- 
jects are in motion, or where usual 
thermometry would damage the product. 
Radiation pyrometers are being employ- 
ed in metals, plastics and paper indus- 
tries; oil refineries, testing laboratories, 
etc. Infrared reconnaissance “sees” 
through camouflage day or night. Slides 
will be shown of recently declassified 
thermal image recordings and mappings 
made with “Thermar” equipment de- 
veloped and manufactured by Servo Cor- 
poration of America. 


78 THE IMPORTANCE OF SIMULA- 
TORS IN THE DESIGN AND 
CHECKOUT OF GUIDED 
MISSILES 


John E. A. Mortimer, Canadair Ltd., 
Montreal. 

In the first paragraphs of the paper, 
the analogue computer is discussed as the 
prime tool of the missile system designer, 
including techniques and philosophy of 
approach to a problem. This leads to the 
presentation of real time simulation. 
Emphasis is put on the advantages of 
this type of simulation which includes 
the use of actual missile components and 
packages as part of the closed loop sys- 
tem. The use of a three-axis flight table 
in conjunction with motion sensitive com- 
ponents is also discussed. It is shown how 
such simulators can be of .great impor- 
tance in the final stages of the design 
of a missile, saving much time and cut- 
ting down the number of expensive trial 
firings. It is also pointed out how much 
equipment can back up a trials program. 


40 A RUGGED TELEMETRY SYSTEM 
FOR BALLISTIC RANGES 


David L. Duff, Canadian Westinghouse 
Company Ltd., Hamilton. 

A telemetry transmitter is fitted within 
an aero-dynamic model which is then 
fired from a modified naval gun. In- 
formation such as lateral components of 
acceleration, roll rate and differential 
temperatures are received by the ground 
station equipment. 

The system employs a type of diver- 
sity reception and makes use of both 
amplitude and frequency modulation. 

The package uses transistorized cir- 
cuits and specially ruggedized instrumen- 
tation and must be capable of withstand- 
ing an initial shock of up to 25,000 g’s. 

The ease of obtaining results from this 
type of system and the simplification of 
data-reduction techniques appear to 
greatly increase the usefulness of acro- 
ballistic ranges. 
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TELEVISION RECEIVER 
TECHNIQUES 


99 A TELEVISION SIGNAL 
STRENGTH METER OF NOVEL 
DESIGN 

S. J. Gabzdyl, Canadian Radio Manu- 

facturing Corporation Ltd., Toronto. 

This paper describes design considera- 
tions, construction and performance of a 
VHF-UHF Television Signal Strength 
Meter. 

A novel feature of this instrument is 
the use of a cathode ray tube as the 
indicating device in connection with a 
precision attenuator. The use of the 
cathode ray tube permits the accurate 
measurement of picture and sound car- 
riers in the presence of noise and inter- 
ference, as well as the measurement of 
the noise voltage itself. It is also possible 
to measure the modulation depth of the 
signal and the ratio of the amplitudes of 
the synchronizing pulses and the video 
information. 

The frequency range of the signal 
strength meter extends from channel 2 
to 83 inclusive. 


76 A TELEVISION PATTERN 
GENERATOR 
A. B. Johnson, Canadair Ltd., Montreal. 
The production testing of mass-pro- 
duced television receivers requires the 
test-site availability of a picture signal 
meeting fairly stringent requirements. The 
picture must have certain geometrical 
features enabling a quick and reliable 
qualitative assessment of receiver per- 
formance to be made by relatively un- 
skilled personnel. There are several me- 
thods of generating such a test pattern 
—examples are: camera and test card, 
monoscope, flying-spot scanner. However, 
some of these require expensive appa- 
ratus and all need constant attention 
from skilled operators. It was found that 
the most practical and _ trouble-free 
scheme was to generate a geometrical 
pattern using only ordinary radio tubes. 


100 DESIGN CONSIDERATIONS FOR 
A 21-IN. COLOR TELEVISION 
RECEIVER 


W. Kurz, Canadian Radio Manufacturing 
Corporation Ltd., Toronto. 

In this paper the problems involved 
in the design of a color receiver and 
the considerations leading to the choice 
of the particular circuits employed, are 
discussed. 

The performance of several sections of 
the receiver is evaluated. Features are 
described which make the receiver easier 
to operate from a customer’s point of 
view. 

A new approach to facilitate servicing 
of the receiver is described. 


35 THE APPLICATION OF 110 
DEGREE PICTURE TUBES 
S. F. Love, Radio Valve Company Ltd., 
Toronto. 
This paper covers the practical aspects 
of picture tube application as it relates 
to the newest wide angle and small neck 


bes. 

New bulb shapes make new mounting 
procedures necessary, the wide angle of 
deflection has many problems associated 
with power, width and linearity. (The 
latest deflection tubes are compared). 
Precautions are necessary to guard 
against neck shadow. The focus voltage 





must be controlled for good picture 
quality. Comparisons of performance 
with conventional 90 deg. picture tubes 
are made. The ultimate life of these tubes 
will depend on good processing and 
good application. 


4 THE PROPERTY OF TELEVISION 
SYNC SEPARATOR WITHOUT 
AND WITH INTERFERENCE 
PULSES IN THE COMPOSITE 
SIGNAL 

E. Luedicke, RCA Victor Company Ltd., 

Renfrew, Ont. 

The purpose of this paper is to present 
equations which permit to predicate the 
property of Television Sync Separators 
regarding the separation of the sync sig- 
nal without and with interference pulses 
in the composite signal. 

The numerical values thus obtained, 
make it possible to compare different 
designs. The sync amplifier is treated 
as an integral part of the sync separator 
thus permitting another degree of free- 
dom for the design. 


Session 3 Aeronautics Room 
HUMAN 
ENGINEERING 


117 INFORMATION RATES ON KEY- 
BOARDS. PART A — HUMAN 
FACTORS IN THE DESIGN OF 
KEYBOARDS 

M. Humphries and J. C. Ogilvie, Defence 

Research Medical Laboratories, Toronto. 

Frequently, keyboard designs have 
failed to take into consideration the 
characteristics of the operator and the 
characteristics of the data to be pro- 
cessed or transmitted. That these two 
factors must be considered together will 
be illustrated by an analysis of the con- 
temporary typewriter keyboard and the 
effects which have been achieved by ar- 
ranging the keys to suit the operator and 
the parameters of the input. 

In general terms, the aim of the key- 
board designs should be to satisfy the 
following: maximize the population of 
potential operators; minimize training 
time and costs; maximize the transmis- 
sion rate through the man-machine link. 
The problems involved in achieving these 
aims will be illustrated by an analysis 
of a hypothetical man-machine system. 


118 INFORMATION RATES ON KEY- 
BOARDS. PART B — EXPERI- 
MENTS WITH, A TEN-KEY KEY- 
BOARD 

D. K. Ritchie, Ferranti Electric Ltd., 

Toronto, and H. C. Ratz, formerly Fer- 

ranti Electric Ltd., now Fischer & Porter, 

Toronto. 

An apparatus was constructed to con- 
trol a set of ten lights as a stimulus for 
operators, who responded by depressing 
corresponding combinations of keys on 
a ten-key keyboard. The various stimuli 
and the corresponding operator responses 
were recorded automatically. Reaction 
times and error rates were measured with 
subjects pacing themselves and using 
either one or both hands. This led to a 
ranking of key combinations in order of 
speed and to a determination of the aver- 
age information and error rates. Other 
experiments measured information rates 
with various groups of key combinations 
such as those- requiring one, one or two, 
or up to all fingers and one or both 
hands. 
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119 TRANSFER FUNCTION MODELS 
FOR HUMAN OPERATORS IN 
MAN-MACHINE SYSTEMS 

J. M. Ham, Unversity of Toronto, To- 

ronto. 

Despite the growth of automation and 
indeed as a result of it, there are many 
outstanding problems in optimizing the 
design of man-machine systems. The 
specific problem of developing the best 
design of man-machine feedback servo- 
mechanisms is considered. Piloted air- 
craft and manually controlled steel mills 
are used as examples. 

Optimization of design requires models 
for human behavior that are compatible 
with engineering methods for describing 
the behavior of machines. The experi- 
mental development of linear Laplace 
transfer function models and their use 
with conventional feedback system design 
techniques is illustrated. 

The inadequacy of linear models for 
human behavior and the need for sto- 
chastic and adaptive models is considered 
and illustrated by an experimental study 
of human operator performance in a 
feedback servomechanism that is open- 
loop unstable. 

Some of the outstanding problems of 
describing human operator behavior are 
indicated. 


120 CHANGES IN PARAMETERS OF 
AN EQUATION REPRESENTING 
HUMAN PERCEPTUAL-MOTOR 
PERFORMANCE WITH 
CHANGES IN DIRECTION OF 
MOVEMENT OF CONTROLS 


A. H. Shephard, University of Toronto, 


Toronto. 
Recently, attempts have been made to 
derive quantitative laws that govern 


simple behavior systems by giving a sta- 
tistical interpretation to the concepts of 
stimulus and response. From this point 
of view, it has been possible to derive 
simple relations between probability of 
response and several commonly used 
measures of learning, and to develop 
mathematical expressions describing 
learning under simplified situations. 

The experiment reported in this paper 
was an attempt to discover the applica- 
bility of this approach to a simple dis- 
crimination experiment. Two lights were 
used as stimuli, the stimuli being pre- 
sented in a random order. Subjects were 
required to extinguish the lighted stimu- 
lus by moving a lever in the correct direc- 
tion. By means of this procedure, a 
measure was obtained of the subject’s dis- 
crimination reaction time—the time be- 
tween the initial presentation of a stimu- 
lus and the occurrence of the correct 
response. 

An attempt was then made to study 
the way the parameters in Estes equation 
varied when the nature of the task (the 
direction of the correct movement of the 
lever) was changed. In addition, an at- 
tempt was made to relate changes in the 
values of these parameters to personality 
factors, as evaluated by a number of 
tests. 
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HIGH FREQUENCY 
COMPONENTS 
27 SMALL SIZE MICROWAVE 
DUPLEXERS AND FILTERS FOR 
AIRBORNE EQUIPMENT 
B. Vural, J. A. Snitke, Canadian General 
Electric Co. Ltd., Toronto. 
Electrical and environmental require- 


ments of airborne microwave duplexers 
and filters are discussed. Different du- 
plexing methods such as duplexing using 
a) passive filters; b) a combination of 
passive and active elements (TR; ATR 
and filters); c) ferrites; d) cross-polarized 
antennas, are discussed. An essential com- 
ponent of the duplexer, the small size 
tunable filters, are studied in the “C” and 
“S” bands. “S” band filters have been 
built and their electrical characteristics 
investigated. Some of the results of this 
work will be presented. 


26 SOME CONSIDERATIONS ON THE 
DEVELOPMENT AND DESIGN OF 
WIDE-BAND MICROWAVE 
MIXERS USING MICROSTRIPLINE 
COMPONENTS 

B. Vural, J. Cappon, Canadian General 

Electric Co. Ltd., Toronto. 

Main requirements of a_ wide-band 
mixer for a broad-band fm system are 
briefly discussed, and from this impor- 
tant parameters of the mixers are de- 
rived. The application of microstripline 
and microstripline components to the 
above problem is investigated, especially 
the following characteristics and prob- 
lems: 

1) Calculation and measurement of 
characteristic impedance. 2) Transition 
from microstripline to coaxial line. 3) 
Calculation of microstripline hybrids and 
directional couplers. 4) Measurement of 
crystal impedance at low levels. 5) Use- 
ful laboratory methods for microstripline 
application. 


36 VIDEO FERRITE DELAY LINE 

—FERRITE PHASE MODULATOR 
J. MacHill, General Electric Co., Auburn, 
New York. 

Continuous delay lines of solenoidal 
structure are described. The velocity of 
propagation is approximately 4.10 times 
the velocity of light. Due considerations 
are given to frequency sensitive para- 
meters and phase and amplitude distor- 
tion is explained. 

Low velocity video lines, using new 
developed ferrites are discussed. Compli- 
cated design data are simplified by 
graphical means predicting the perform- 
ance of delay lines. 

The geometry of the line allows varia- 
tion of propagation by an external field, 
which may be steady or alternating. 

A line working under such conditions 
is regarded as a phase modulator and 
worked successfully at 18 mc, replacing 
reactance tubes, associated circuits and 
frequency multiplier stages. A 30 mec 
modulator is under consideration. 


10 MICROWAVE MODULATOR 
USING POLARIZATION ROTA- 
TION 

J. E. Bryden, Canadian Marconi Co., 

Montreal. 

An amplitude modulator using the 
Faraday rotation effect produced by a 
magnetically excited ferrite medium, has 
several interesting applications in micro- 
wave transmission circuits, and for this 
reason is suitable for Automatic Level 
Control. It can control r-f power of a 
few watts, and maintain a constant depth 
of modulation regardless of the carrier 
level. Furthermore, it provides a simple 
means of obtaining suppressed carrier 
modulation. 

In this paper the mechanism and char- 
acteristics of this type of modulator are 
analyzed and discussed in some detail. 
Some experimental results are also given. 
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63 GRAPHICAL METHOD OF CAIL- 
CULATING CASCADED MICRO- 
WAVE NETWORKS 

C. Adkar, Canadair Ltd., Montreal. 

A number of lossless microwave struc- 
tures are calibrated by the “Weissflock 
Tangent Method” and the parameters Y, 
D. and S. are determined from the 
calibration curves. The usual method of 
calculating the properties of cascaded net- 
works involves the transformation of the 
parameters Y, Do, S. into the generalized 
network parameters ABCD and the mul- 
tiplication of the resulting matrixes. It 
is shown that the original calibration 
curves when properly combined give the 
parameters of the cascaded combination. 
It is found that, for structures with low 
VSWR’s the graphical method is reason- 
ably accurate. Results using both methods 
are compared, and the limitations and 
advantages of the graphical method are 
discussed. 
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PROPAGATION 


87 INVESTIGATION OF HORIZON- 
TAL DRIFTS IN THE E-REGION 
OF THE IONOSPHERE IN RELA- 
TION TO RANDOM FADING OF 
RADIO WAVES 

B. Ramachandra Rao, Andhra Univer- 

sity, India; M. Sriramo Rao, NRC, Ot- 

tawa. 

Regular determinations of E-region 
wind velocities (v) over Waltair, India, 
and fading periods (T) were made from 
simultaneous fading records at three 
spaced receivers taken on two pulsed 
radio frequencies, 2.3 and 2.8 mc/s 
respectively, during the years 1954 and 
1955. A linear relation between v and 
1/T was obtained on the average for 
each wavelength (h) and the experimental 
relation vT=1.86h deduced. This result 
agrees with theory and the significance 
of the constant of proportionality is dis- 
cussed in detail. A similar study for 
Ottawa by one of the authors is well 
under way. 


93 EFFECT ON SHORT WAVE PRO- 
PAGATION OF THE NATURE OF 
REFLECTING GROUND 

M. P. Bachynski, RCA Victor Company 

Ltd., Montreal. 

In radio wave propagation, the field 
which is reflected from the earth’s sur- 
face depends upon the location, size and 
nature of the reflecting regions. Investi- 
gations of these effects on the reflected 
field, using scale models of transmission 
links have been made in the K-band 
frequency range. Experimental deter- 
minations of received power for fixed 
transmitter-receiver locations as a func- 
tion of the size and location of plane, 
perfectly conducting, reflecting regions 
have been made. The results show that 
in the case where the reflecting regions 
are infinite in extent in the direction per- 
pendicular to the propagation of energy 
(and centred at the point of specular re- 
flection), the received power smoothly 
attains a maximum (or minimum depend- 
ing upon polarization) for a particular 
width of the reflecting region and then 
oscillates as the region becomes wider. 
This indicates that the reflecting region 
can be “too large.” When the reflecting 
regions are considered infinite in length 
in the direction parallel to the energy 
flow, a narrow region, centred on the 
direct line between transmitter and re- 
ceiver contributes most of the reflected 
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energy which is picked up. From these 
results the optimum reflecting region for 
a given transmitter-receiver geometry can 
be ascertained. 


92 DIFFRACTION OF SHORT EM 
WAVES BY NATURAL OBSTA- 
CLES WITH SMOOTH CRESTS 


H. E. J. Neugebauer, M. P. Bachynski, 
RCA Victor Co. Ltd., Montreal. 

The EM field behind models of con- 
ducting mountains with smooth cylin- 
drical crests has been measured as a 
function of the height of the mountain 
for different radii of the cylinder. The 
slope of the diffraction curves varies with 
the radius, and the curves are shifted 
away from that for a half plane (knife- 
edge theory) in opposite directions for’ the 
two polarizations. A theory of Kirchhoff 
type which is similar to the Four Ray 
theory and uses a correction factor for 
the field near the cylinder is in agree- 
ment with experiments. 


49 PATH-LOSS TESTING OF THE 
TRANS-CANADA TD-2 ROUTE 
W. Von Hagen, A. N. MacDiarmid, L. V. 
Goldenberg, The Bell Telephone Co., of 

Canada, Montreal. 
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The controlling factors in the selection 
of sites are maintained along with a dis- 
cussion on microwave propagation theory 
as it affects over-all performance of the 
TD-2 system. The method of path test- 
ing is outlined followed by a detailed 
account of how the height loss curves 
obtained are employed to find proper 
antenna heights and predict all the trans- 
mission characteristics of the path. A 
typical overwater path is examined with 
the unique solution found for a diversity 
type of operation. The conclusive results 
obtained in all cases verify the necessity 
of path testing on all major microwave 
routes in order to ensure proper design 
and reliable operation of the system. 


131 MEASUREMENT AND SHIELD- 
ING OF ELECTROMAGNETIC 
FIELDS 

J. Miedzinski, Dept. of National Defence, 

Ottawa. 

Extension of Schelkunoff’s transmis- 
sion theory of shielding permits repre- 
sentation of shielding systems by means 
of equivalent circuits. Many fundamental 
properties of such systems may then be 
deduced from well-known network theo- 
rems. This leads to a method of calculat- 
ing the performance of perfectly bonded 
shielding structures. The correlation of 
measured and calculated properties indi- 
cates the quality of consiruction. Also, 
the most economical design to satisfy a 
given specification can be found by cal- 
culation, without costly experimental trial 
and error procedure. 

The theory is applicable to single and 
multiple shields of solid or openwork 
(mesh) materials. It has been fully con- 
firmed by extensive experimental work 
which also led to the development of 
improved and simplified methods of test- 
ing. Some more general aspects of the 
measurement of field strength in the 
proximity of reflecting objects (e.g. 
aboard ships or inside buildings) are also 
discussed. 
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CANADA’S PART 

IN THE IGY 

124 THE INTERNATIONAL GEO- 


PHYSICAL YEAR 
F. T. Davies, DRB, Ottawa. 

Mr. Davies will explain briefly the 
history of international co-operation in 
geophysics, and the origin of the pres- 
ent International Geophysical Year. He 
will describe the scope of IGY and the 
Canadian program for 1957-58. 


112 THE IGY AURORAL PROGRAM 
IN CANADA 
P. M. Millman, NRC, Ottawa. 

One of the major Canadian scientific 
programs planned for the IGY is the 
observation of the aurora. Particular 
emphasis is being placed on a study of 
its synoptic features and morphology. To 
make this possible observations have 
been organized on a network which ex- 
tends throughout all parts of Canada. 

Work will be carried out with special 
auroral radar equipment, three types of 
all-sky camera as well as automatic re- 
cording spectrographs, and photoelectric 
recording apparatus. To supplement the 
instrumental data thousands of volunteer 
observers are co-operating by making 
visual reports. These data are being 
reduced and placed on I.B.M. punched 
cards for statistical analysis and for the 
production of synoptic auroral maps. 

Close liaison is being maintained be- 
tween Ottawa and the U. S. A. head- 
quarters at Ithaca, N.Y. 


111 THE CANADIAN IONOSPHERIC 
— PROGRAM FOR THE 
I 


P. A. Forsyth, DRTE, DRB, Ottawa. 


This program includes studies of the 
spatial and temporal distribution of ioni- 
zation at all levels in the upper atmos- 
phere. The more conventional radio 
techniques are being used at a large 
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number of Canadian stations to provide 
synoptic information. The newer tech- 
niques, such as those employing the 
radiation from radio stars, are being 
applied at a few key stations in order to 
study the detailed structure of the ioniza- 
tion, particularly during periods of dis- 
turbed ionospheric conditions. The ob- 
jectives of the program will be sum- 
marized and the methods used for the 


various measurements will be described 


briefly. 


125 THE IGY RADIO ASTRONOMY 
PROGRAM IN CANADA 


D. A. MacRae, University of Toronto, 
Toronto. 

The study of the behaviour of the earth 
in the radiation field of the sun is a 
research aim shared by almost all of the 
IGY disciplines. As the prime mover 
in so many observable phenomena, the 
sun deserves intensive study during this 
period. Radio observations of the sun 
give special information about the in- 
tensely active areas of the solar surface 
which are the centres of the disturbances 
affecting the earth. There are three radio 
astronomy observing stations in Canada. 
They are part of a world-wide net which 
keeps a watch on the sun during the IGY. 
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COMPUTERS AND 
DATA PROCESSING 


39 AN ANALOG MEMORY 


Walter S. Kozak, Canadian Westinghouse 
Co. Ltd., Hamilton. 

The analog memory is a storage device 
suitable for use with analog computers. 
Developed by Canadian Westinghouse, it 
is intended for the simulation of trans- 
port lags, E-rs in the process industry, 
the calculation of correlation function, 
and the solution of partial differential 
equations. Signal levels are cyclically 
stored through an input brush onto a 
string of capacitors mounted on a con- 


tinuously rotating wheel. An output 
brush displaced angularly from the first, 
along the periphery of the wheel, reads 
off the delayed signal. The output brush, 
position controlled by a servo, permits 
variable delay times. A maximum delay 
of 10 seconds for signals up to 10 cps 
harmonic content are possible. 


45 NEW COMPONENTS OF DATA- 
TRON SYSTEM: CARDATRON 
AND DATAFILE AND THEIR 
APPLICATIONS 


G. Glinski, Burroughs Adding Machine 
of Canada, Ltd., Ottawa. 

This paper describes two new func- 
tional units of the Datatron system: 
Cardatron and Datafile and their appli- 
cations. 

Cardatron is defined as completely buf- 
fered, multiple input-output punched card 
system with automatic translation and 
editing facilities. 

Datafile is defined as two-dimensional, 
quasi-random access and very large ca- 
pacity magnetic tape storage system. 

Inventory control application using 
Cardatron and Datafile is described and 
possibility of running parallel programs 
is discussed. 

Filing techniques on Datafile and its 
use as efficient sorter are also discussed. 


2 ALTREC 


S. Gould, Canadian Marconi Co., Mont- 
real. 

Altrec is an apparatus for automati- 
cally controlling and testing electronic 
components on life test. Tests are ini- 
tiated at pre-determined intervals, and 
each component is sampled and the read- 
ings printed out on paper tape. 

Environmental test conditions are set up 
and changed when required, by a patch 
cord type program matrix associated with 
each group of components. Other rele- 
vant data such as time of test, group 
number, serial number etc. appears. in the 
print-out. A maximum of ten groups of 
100 components each can be controlled. 
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55 A HYSTERESIGRAPH FOR TEST- 
ING MAGNETIC MATERIALS 
USING ANALOG COMPUTER 
TECHNIQUES 


G. A. Charasz, T. J. F. Pavlasek, McGill 
University, Montreal. 


The historical development of hys- 
teresigraphs is reviewed and a new instru- 
ment is described for plotting magnetic 
hysteresis B-H curves. The device is 
automatic and capable of operation over 
the frequency range of .008 to 50,000 
cps with sinusoidal, square or triangular 
waveforms. In the low frequency range 
up to 60 cps, the excitation waveforms 
are generated using analog computer 
techniques and the magnetic induction is 
obtained using a chopper-stabilized paral- 
lel-feedback integrator. At frequencies 
above 60 cps a simple RC integrating 
circuit is used. Low frequency curves are 
plotted by an XY plotter, while higher 
frequency curves are photographed from 
an oscilloscope. 


129 THE TACAN DATA LINK 


John F. Sullivan, Standard Telephones & 
Cables Mfg. Co. (Canada) Ltd., Montreal. 


Under sponsorship of the United States 
Navy, a method of automatic air-surface 
communication has been developed which 
makes use of the Tacan/Vortac channels 
without deteriorating the navigation serv- 
ice. This new communication service, 
designated the Tacan Data Link, has 
gone through both experimental and 
service-test engineering phases and is now 
undergoing evaluation for military use. 

In less than three seconds, on any of 
the 126 Tacan Channels, 120 aircraft can 
be serviced by the Tacan Data Link. To 
each aircraft, individual orders of bear- 
ing, distance, heading, altitude, and speed 
can be transmitted, in addition to 31 on/ 
off messages such as “Hold,” “Proceed,” 
etc. This information can be generated 
either automatically, by computers, or 
manually via suitable control positions. 
At the same time, each of the 120 aircraft 
automatically encodes a full report in- 
cluding its bearing and distance from 
the Vortac beacon, its heading, altitude, 
and speed and any of 31 individual pilot- 
originated messages. This data is passed 
to computers for automatic processing 
and to displays for monitoring or manual 
control. 
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32 DESIGN FOR MANUFACTURE 
Maurice Conklin, Canadian General Elec- 
tric Co. Ltd., Toronto. 


The designer has a share and a re- 
sponsibility, moral if not assigned, in the 
costs of manufacture. He created these 
costs when he made the design. 

He can favorably influence price and 
he can by the same moves improve de- 
livery. Consideration must extend not 
only to manufacture of parts, but assem- 
bly, testing and servicing. 

Discussion — drafting practices, tol- 
erances, cases of redesign for cost reduc- 
tion, applicable rules. 

Ease of assembly is not synonymous 
with ease of servicing. The muffler on 
your automobile was probably put in 
place in two steps, taking 50 seconds each. 
You can remove it in three hours. 


31 WHAT! ANOTHER ENGINEER- 
ING CHANGE? 

G. L. King, Canadian General Electric 

Co. Ltd., Toronto. 

This paper describes changes and the 
reasons for these changes to an electronic 
equipment during a production period of 
approximately two years. 

The specific product considered is the 
CGE Progress Line Mobile Radio, but 
in any commercial product, in order to 
keep abreast of technological advances 
and to remain competitive, such evolu- 
tion is mandatory. 

Several specific examples are given and 
their development followed through the 
various stages. These examples will in- 
clude mechanical as well as electronic 
aspects. 


43 AN EFFECTIVE MATERIAL AND 
STANDARDS PROGRAM IS A 
MANAGEMENT RESPONSIBILITY 

M. J. McKerrow, Canadian Westinghouse 

Co. Ltd., Hamilton. 

The increasing complexity and number 
of components, materials and processes 
available to the engineer designing electri- 
cal or electronic equipment can mean that 
valuable engineering time is being need- 
lessly spent by each designer in investi- 
gating, locating and approving every item 
for each project. 

The author of this paper proposes that 
it is managements’ responsibility to criti- 
cally review the economics of the situa- 
tion. 

In order to obtain better mileage from 
design personnel, the Canadian Westing- 
house Company have established a realis- 
tic Materials and Standards Engineering 
program. 

The services of this program under the 
two basic headings of “Standardization” 
and “Technical Information” are dis- 
cussed. Savings of from $6,000 to 
$13,000 have been noted on specific proj- 
ects as a result of this activity. 


17 SOME FUNDAMENTAL CONSID- 
ERATIONS IN STARTING A 
QUALITY CONTROL PROGRAM 


J. B. Pringle, The Bell Telephone Co. of 
Canada, Montreal. 

The paper answers four fundamental 
questions in connection with the pro- 
vision of a Quality Control Program 
namely why, when, where and how. An 
endeavour is made to show the over-all 
objectives and then review in more detail 
each of the specific questions. The pit- 
falls of one hundred per cent sampling 
is pointed out. In addition an example 
is given showing the results of applying 
a Quality Control Program. Finally a list 
is submitted of a dozen specific operations 
which might be used in a Quality Control 
Program. 


33 THE OBTAINING OF MAXIMUM 
CUSTOMER ACCEPTANCE OF 
ELECTRONIC EQUIPMENT 


B. E. Davies, Canadian General Electric 
Co. Ltd., Toronto. 

There are two positive steps which 
must be taken to ensure that electronic 
equipment will be of maximum con- 
venience and value to a customer: a) the 
equipment must be studied and evaluated 
from a customer's point of view, and b) 
the equipment must be checked to ensure 
that it will operate over all possible com- 
binations of conditions likely to be en- 
countered in customer service. 

The most important step in evaluation 
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from a customer’s point of view is to 
have a complete set of equipment, packed 
and ready for shipment, assembled into a 
system by a person completely unfamiliar 
with the equipment, using only the In- 
struction Manual normally supplied to a 
customer. 
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ELECTRONICS I 


85 AN ELECTRONIC HEART-BEAT 
SIMULATOR AND A CARDIAC 
TACHOMETER 

0. Z. Roy, NRC, Ottawa. 

This paper describes the circuitry of 
two useful instruments developed for 
laboratory and clinical use in the field of 
heart surgery. 

The procedure for obtaining an arti- 
ficial heart-beat with the use of multi- 
vibrator techniques is described. The 
chief feature of this design is the use of 
well-known circuitry to produce (a) three 
pulses of variable amplitude and rela- 
tively long periods, and (b) variable time 
delays between the pulses of up to 0.5 
second. 

The circuit for a cardiac tachometer 
having two linear scales, the ranges of 
which are 0 to 75, and 0 to 180 beats 
per minute, a response time from zero 
to full scale (10 seconds), and an accura- 
cy of five percent of full scale, is also 
described. 


110 OXIMETRY 
William Paul, University of Toronto, To- 
ronto. 

The word oximeter refers to a photo- 
colorimetric device used to determine the 
degree of oxygenation of whole blood. 
Light is either transmitted through a 
vascular bed or a cuvette or reflected 
from a vascular bed or pool of whole 
blood. The light intensity on suitably 
filtered photocells is used to indicate per 
cent oxygen saturation of the blood under 
observation. Reflectance types although 
having certain advantages, are not widely 
used on this continent so that only trans- 
mission types will be discussed. 

The equations applying to selenium 
barrier layer cells, as the light sensing 
elements will be discussed along with the 
relative merits of ac and dc systems of 
oximetry. 


123 THE DESIGN, CONTROL AND 
EQUIPMENT OF A HUMAN 
CENTRIFUGE 

W. R. Franks, H. P. Brent, T. J. Powell, 

R. A. Stubbs, RCAF Institute of Aviation 

Medicine, Toronto. 

One of the physiologically important 
parameters associated with travel at speed 
in space is the increased accelerations 
that can be developed due to changes in 
direction or velocity. These changes in 
acceleration give rise to limiting physio- 
logical effects due to their influence on 
blood circulation, orientation mechanisms 
and body structure. 

To study these factors the human 
centrifuge at the RCAF Station, Toronto, 
now under the control of the Defence 
Research Medical Laboratories, was de- 
signed to include several unique features. 
By a system of three permissible degrees 
of freedom in the car containing the 
human subject, tangential and centrifugal 
accelerations are resolved into a single 
acceleration acting in a constant direction 
relative to the subject. This compromise, 
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Convention aids Canadian 
scientific progress 





Clare A. Norris, Sen. Mem. I.R.E. 
General Chairman, IRE Canadian 
Convention and Exposition 
Remington Rand Ltd., Toronto 


Enthusiasm is the keynote of the 1957 I.R.E. Canadian Convention and 
Exposition. In appraising the 1956 Show the executive committee decided 


that a 25% 


increase in exhibit space would be necessary to meet the require- 
ments of Canadian exhibitors for 1957. 


With space virtually sold out for some time now the executive committee 
are confident that the success of last year’s venture will be repeated on an 


even higher level this year. 


Our objective, to broaden the scope of this endeavor, is indicated by the 
increased number of associations we aim to serve, a fact which will be obvious 
from a review of our advisory committee. 

The preliminary program mailing list this year has been appreciably ex- 
panded, with direct mailing to over 40,000 engineers and scientists in Canada, 
adjacent states across the border and throughout the world. Likewise the 
technical program includes sessions on management, education and other 
topics of current interest in the broad scope of engineering responsibilities. 
These are additional to sessions covering latest technical achievements in many 
fields of engineering design and application. 

The executive committee are very pleased, with the interest displayed in 
the U. S. and other parts of the world in both the convention and exposition 
phases of this scientific venture. They have every reason to believe that last 
year’s attendance will be well surpassed in 1957. 

The expenditure committee have spared no effort to ensure that this is 
not just another convention but that it will provide real assistance to the 
advancement of scientific achievement in Canada. 





however, imposes secondary angular and 
coriolis accelerations. These can be 
variously studied by a mechanism which 
allows for the blocking of any one or 
all of the inherent degrees of freedom. 
The time sequence of the runs is con- 
trolled electronically and can be repeated 
within close limits. 

A further problem arises in electronic 
methods of recording at the static ob- 
servation post, the physiological events of 
the moving subject under study. These 
include electroencephalographic, electro- 
cardiographic and photoelectric blood 
flow and blood pressure recordings in 
which the original input has to be faith- 
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fully translated from the moving indi- 
vidual to the static station in the pres- 
ence of personnel-response, television, 
moving picture and x-ray equipment. 


121 ELECTRONIC RECORDING OF 
SENSORY RESPONSES RESULT- 
ING FROM STIMULATION OF 
THE ORGAN OF BALANCE 

W. H. Johnson, Defence Research Medi- 

cal Laboratories, Toronto. 

An electronic technique for recording 
the responses of the organ of balance 
has been devised. By the attachment of 
miniature gyroscopes to the heads of sub- 


jects being exposed to angular and linear 
accelerations, it has been possible to com- 
pute and record both graphically and 
vectorically the resulting accelerations 
which agree both in quality and quantity 
with the subjective sensation of the sub- 
ject. 
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ELECTRONIC 
TUBES 


8 FACTORS CONTRIBUTING TO 
THE INCREASE IN LIFE EXPEC- 
TANCY OF GASEOUS DISCHARGE 
VISUAL INDICATORS 

Victor Le Gendre, Burroughs Corp., 

Plainfield, N.J. 

The factors involved in the life ex- 
pectancy of vacuum and gaseous dis- 
charge electron devices are compared. 
Four factors contribute to the long life 
of a gaseous discharge visual indicator 
tube: pressure and purity of the gas con- 
tent, surface condition of the cathode(s), 
disintegration of the said cathode(s) due 
to ionic bombardment, and finally trans- 
parency of the viewing surface. Each 
factor is individually discussed in detail 
and substantiating experiments are de- 
scribed. 


67 THE CHARACTERISTICS OF 
EVAPORATED CdS and CdSe 
PHOTOCONDUCTIVE CELLS 

D. A. Anderson, Canadian Marconi Co., 

Montreal. 

This paper gives the characteristics of 
the CdS and CdSe photoconductive cells 
which have been investigated in this lab- 
oratory with particular attention to those 
features which are important to the cir- 
cuit designer. With these materials spec- 
tral responses from the blue to the infra- 
red, a variety of response times in the 
millisecond range, and a wide range of 
sensitivities may be obtained by the 
proper choice of activator and method 
of incorporation in the host crystalline 
layer. The temperature coefficient is 
small for high light intensities increasing 
toward lower illuminations. The barrier 
voltage at the metal contacts may be 
made less than 0.01 volts even for low 
illuminations. The above parameters, 
many of which are interdependent, will 
be described. The results of environ- 
mental tests for stability and reliability 
will be discussed. 


68 APPLICATIONS OF PHOTO- 
CONDUCTIVE CELLS IN THE 
VISIBLE LIGHT RANGE 

Z. Szepesi, Canadian Marconi Co., Mont- 

real. 

The high sensitivity of the CdS and 
CdSe photoconductive cells makes it pos- 
sible to greatly simplify the circuitry of 
a wide variety of photoelectric devices 
where vacuum photocells have been used 
during more than three decades as stand- 
ard light sensitive elements. The limi- 
tations for the application of these cells 
are set by their longer time responses and 
by the non-linear current-light intensity 
relation. Photoelectric devices in which 
these cells can be used profitably will be 
enumerated, Three simple circuits will 
be analyzed: (1) photocell and relay on 
de and ac (2) photocell and electron tube 
and (3) photocell and transistor amplifier. 
The use of the cell in an automatic street- 
light switch and in an automatic car 
dimmer will be discussed in. more detail. 
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65 A DIRECT METHOD OF INVES- 
TIGATING PULSED MAGNET- 
RON STABILITY 

N. J. Taylor, Canadair Ltd., Montreal. 
A method of investigating the stability 

of a magnetron operating into a load 

whose nature prohibits the use of simple 

long-line theories is described. Such a 

load could consist of a series of fre- 

quency-sensitive elements joined together 
by waveguides, several wavelengths long. 

The approach is to measure directly 
the susceptance of the load over the fre- 
quency range of interest at the shunt 


resonant terminals of the magnetron. 
This gives a curve of load susceptance 
v frequency. A curve of magnetron sus- 
ceptance v frequency is then found in 
terms of the resonant frequency and pull- 
ing figure of the magnetron. These two 
curves are then superimposed and, from 
their intersections, the behavior of the 
magnetron can be predicted. 


The results of measurements made in 
this fashion on a system with such a load 
are presented and compared with those 
obtained in actual operation using a spec- 
trum analyzer. 


102 HIGH POWER KLYSTRONS FOR 
SINGLE SIDEBAND OPERATION 


George M. W. Badger, Eitel-McCullough 
Inc., San Bruno, California. 


The use of high power klystrons as 
linear amplifiers in single sideband uhf 
tropospheric communication systems is 
discussed. The design considerations and 
performance of a fifty kilowatt klystron 
linear amplifier are presented with em- 
phasis given to collector depression as a 
means for increasing the average con- 
version efficiency of an SSB klystron 
transmitter by a large factor. 


Thursday afternoon, October 17 
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PANEL ON ENGINEERING 
EDUCATION 


ARE WE EDUCATING OUR ENGI- 
NEERS FOR YESTERDAY’S JOBS? 


Panel members: 

J. D. Ryder, Dean of Engineering, Michi- 
gan State University, East Lansing, Mich. 
G. F. Tracey, Head of Dept. of Electrical 
Engineering, University of Toronto, To- 
ronto. 

K. F. Tupper, President, Ewbank & Part- 
ners (Canada) Ltd., Toronto. 

F. Noakes, Head of Dept. of Electrical 
Engineering, University of British Col- 
umbia, Vancouver. 
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COMMUNICATIONS 
SYSTEMS 


130 THE ATOMICHRON: 
AN ATOMIC FREQUENCY 
STANDARD 


J. H. Holloway, National Company, Inc., 
Malden, Mass. 

An invariant atomic resonance of the 
cesium atom has been used for the pri- 
mary reference in a new frequency stand- 
ard, which can achieve a stability and 
reproduceability of 1 part in 10%. The 
atomic beam magnetic resonance method, 
which is used to observe the resonance, 
is described in terms of an elementary 
classical picture. In terms of such a 
model, nearly all the characteristics of 
the atomic beam tube can be derived 
quantitatively, without resort to quantum 
mechanics. Then, by means of a block 
diagram analysis, the way in which the 
frequency standard system functions is 
explained. 

The performance of several Atomi- 
chrons, the cesium standards built at 
National Company, and the predicted 
optimum performance are reviewed, and 
a short discussion of some of the appli- 
cations for high precision frequency 
standards is presented. 


16 THE STATUS OF RADIO IN CAN- 
ADA IN THE COMMON CARRIER 
TELEPHONE FIELD 

S. Bonneville, The Bell Telephone Co. of 

Canada, Montreal. 

This paper will review the tremendous 
growth that has taken place in the last 


few years in the use of radio by the Tele- 
phone Common Carriers. A review will 
be made of the various uses to which 
radio has been applied and a description 
will be given of some typical installations. 
An attempt will also be made to indicate 
possible future requirements and the 
work being carried out by the Telephone 
Association of Canada in this respect. 


48 THE USE OF RADIO TO PRO- 
VIDE TELEPHONE SERVICE IN 
BUSH COUNTRY 

E. O. Tunman, The Bell Telephone Co. 

of Canada, Toronto. 

As a result of the development of 
northwestern Ontario there has been a 
growing demand for telephone service at 
locations remote from existing telephone 
facilities. Due to the high costs of wire 
line construction in this area, the use of 
radio facilities for these service require- 
ments seemed to be indicated. 

The paper will outline the service ob- 
jectives and the technical solutions to the 
various problems. 

Information will be given as to the 
frequency allocations, type of radio 
equipment, advantages and disadvantages 
of different signaling methods, privacy of 
conversation with provision for break- 
in in case of emergency and switchboard 
interconnection. 

A summary about the results of the 
section in service as well as a guide for 
future expansion will conclude the paper. 


46 DIVERSITY RECEPTION IN UHF 
AND MICROWAVE RADIO SYS- 
TEMS 

A. J. Dinnin, The Bell Telephone Co. 

of Canada, Montreal. 

This paper reviews the types of diversi- 
ty reception possible in radio systems 
operating in the UHF and microwave 
frequency bands and discusses the rela- 
tive merits of each. Practical applications 
in radio systems operated by the Tele- 
phone Companies in Canada are reviewed 
with particular reference to the TD-2 
Automatic Switching System, Tropo- 
spheric Scatter Systems and various light- 
route microwave systems. 


50 PRACTICAL CONSIDERATIONS 
OF COMBINING’ TELEVISION 
AND TELEPHONE SIGNALS ON 
A BROADBAND MICROWAVE 
CHANNEL 

U. C. P. Strahlendorf, A. J. Wade, The 

Bell Telephone Co. of Canada, Montreal. 

This paper gives some transmission 
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techniques and results in applying a 
NTSC television signal simultaneously 
with 120 long haul telephone circuits to a 
broadband microwave radio channel. This 
type of communication was successfully 
initiated on a 1,231-mile TD-2 radio 
relay system between Toronto and Win- 
nipeg in Canada. Careful selection of the 
video spectrum made it practical to 
transmit these signals via modified video 
terminal circuits and specially designed 
filters over a standard 4,000-megacycle 
TD-2 radio channel. Considerable atten- 
tion was given to fluctuation noise and 
envelope delay distortion at i-f and r-f 
frequencies on the radio channel. Aspects 
of selecting suitable operating levels and 
testing methods are also described. 


Session 13 


SYMPOSIUM ON NUMERICAL 
CONTROL OF MACHINE TOOLS 


132 NULTRAX, A VERY HIGH PRE- 
CISION LINEAR  DISPLACE- 
MENT TRANSDUCER AND ITS 
APPLICATIONS 

F. Brouwer, Canadian Westinghouse Co. 

Ltd., Hamilton. 

In this paper the C. W. Co. Nultrax 
transducer is described and discussed 
with a number of applications of this very 
high precision linear position transducer. 
Nultrax is basically a helical differential 
transformer combining the features of 
high resolution of the conventional dif- 
ferential transformer with the principle of 
the helix. In this way a measuring unit 
is obtained of extremely high precision, 
capable of measuring displacement over 
a virtually unlimited range. Precision is 
limited basically only by such physical 
phenomena as aging of the steel body of 
the unit and irregularity in the tempera- 
ture distribution. A number of typical 
applications mainly relating to machine 
tools is described and it is shown that the 
unit may be employed both in digital and 
analog systems with equal success. 


133 A NUMERICALLY CONTROL- 

LED MACHINE - TOOL SYSTEM 
E. C. Johnson, R. C. Sims, Bendix Avia- 
tion Corp., Detroit, Mich. 

Translation of a numerical part de- 
scription into the finished machined part 
involves a number of data- -processing 
steps, as well as the actual metal-cutting 
operation. One approach to the organi- 
zation of a system to accomplish this 
purpose results in two major groups of 
equipment. 
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One group consists of a small general- 
purpose digital computer with associated 
input-output equipment and magnetic- 
tape storage facilities. This group receives 
as input a relatively small amount of 
data defining geometrically the part to 
be made, together with cutter size and 
desired feed rate. The computer de- 
termines a path to be followed by the 
centre of the cutter such that the desired 
part contour will result and makes a 
piece-wise linear approximation to this 
path within a specified tolerance. Feed- 
rate information and differences for the 
straight-line segments are then punched 
into a plastic control tape in binary code. 

The second major group of equipment 
consists of the electronic control unit and 
the machine tool itself with associated 
hydraulic servo drives. The computer- 
prepared control tape serves as the link 
between the two groups, from which the 
control unit generates detailed input sig- 
nals for the machine servos. These sig- 
nals, in the form of pulse trains, are co- 
ordinated in such a way as to represent 
the intended cutter path in three-dimen- 
sional space. High-performance hydraulic 
drives, precision pulse-type feedback in- 
struments, and a machine designed from 
the dynamic point of view all combine 
to ensure rapid and accurate operation of 
the machine tool. 


134 A NEW NUMERICAL CONCEPT 
FOR DATA REDUCTION IN 
AIRCRAFT DESIGN 

D. E. Nuttall, Ferranti Electric Ltd., To- 

ronto. 

A particular system is described which 
was designed for the precise control of 
a wide range of general-purpose machine 
tools. The process involves specification 
of a small number of part dimensions 
on a planning sheet and automatic calcu- 
lation and recording on magnetic tape of 
several million sets of co-ordinates, which 
define tool paths. The co-ordinates may 
be from two- to five-dimensional. The 
basic elements have been demonstrated 
with knee-type milling machines, skin and 
profile mills, template routers and flame 
cutting contour equipments. Comparative 
processing time data is given which is 
based on operation of various equip- 
ments. 


135 NUMERICAL CONTROL IN THE 
CANADIAN AIRCRAFT INDUS- 
TRY 

Author to be announced. 

For the aircraft industry, and many 
others, Numerical Control is a new 
philosophy of manufacturing. This paper 
outlines some of the reasons why the air- 
craft industry as a whole has already 
invested substantially in the future of 
Numerical Control. 

The paper attempts to define the basic 
design and manufacturing problems 
facing the industry; particular emphasis is 
applied to those introduced by high- 
speed aircraft and missiles, where the 
growing complexity of the manufacturing 
problem brought about by integral con- 
struction and ever-closer tolerances has 
created an impasse, imposing serious 
limitations on the designer and greatly 
increasing the time and cost of reduction 
of design to production. The various 
aspects of Numerical Control which are 
valuable to the industry—and perhaps to 
many industries in Canada faced with 
small lot production and high tooling 
costs—are evaluated. 
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MEDICAL 
ELECTRONICS II 


141 THE RADIO PILL: MEDICAL 
AND ELECTRONIC ASPECTS 

J. T. Farrar, Veterans Administration 

Hospital, New York, N.Y., and W. J. 

Bieganski, Radio Corporation of America, 

Camden, N.J. 


83 THE APPLICATION OF TRANSIS- 
TORS TO A PORTABLE ELEC- 
TROCARDIOGRAPH 


R. S. Richards, NRC, Ottawa. 


The often stressed superiority of the 
junction transistor over the vacuum tube 
is most apparent when the design of a 
biological amplifier is considered. Such 
amplifiers are usually low-level, balanced 
systems in which maintenance of high 
signal-to-noise ratio is simplified ‘by the 
removal of heaters and by sheer reduc- 
tion in physical size, magnetic loop area, 
etc. 

The paper describes the design of a 
typical high-gain, low-level, difference 
amplifier with good common mode rejec- 
tion, and goes on to describe transistor- 
operated equivalents of some of the elec- 
tronic “work horse” circuits as required 
in the development of a complete por- 
table cathode-ray electrocardiograph, in- 
cluding a high-voltage generator, a linear 
sweep generator, and a regulated power 
supply. 





CANADIAN 
ELECTRONICS 
ENGINEERING WILL BE 
AT BOOTH WI18 


WE SHALL BE PLEASED 
TO SEE YOU 











122 A NEW SIX-CHANNEL ELEC- 
TROMYOGRAPH FOR STUDIES 
ON MUSCLE 

J. V. Basmajian, Dept. of Anatomy, 

Queen’s University, Kingston, Ont. 

Considerable work has been done in 
the past 15 years in electromyography, 
and different electronic instruments have 
been devised. To study potentials from 
several different muscles or parts of the 
same muscle concurrently so that relative 
activity could be compared directly, a 
special apparatus has been developed and 
tested for the past several years and is 
being reported for the first time. 

This consists essentially of six identical, 
but entirely separate amplifiers, each 
fitted with a small cathode-ray tube for 
monitoring. Together with the control 
unit, the amplifiers are mounted on the 
top of a compact metal cabinet. Situated 
on the floor of the cabinet is the power 
supply unit next to a light-proof com- 
partment containing six recording cath- 
ode-ray tubes. The traces on these tubes 
are recorded by a Cossor 35 mm. lina- 
graph camera affixed to the side of the 
cabinet. 

This new instrument has been ex- 
tensively in the author’s laboratory for 
a variety of studies on muscle function. 
Representative records will be shown and 
discussed. 





38 A SENSITIVE SYSTEM FOR 
MEASUREMENT OF BRAIN 
RESPONSES IN THE INTACT 
HUMAN 

John F. Davis, Dept. of Electrophysi- 

ology, Allan Memorial Institute, Mont- 

real. 

An all-electronic method is described 
whereby minute electrical responses in 
brain recordings can be measured reliably 
even in the presence of large noise-to- 
signal ratios. The signal in this instance 
is a discrete response to a controlled 
stimulus. The “noise” is not white noise 
in this case, but the normal rhythmic 
activity of the electro-encephalogram 
which is randomly related to the signal. 
The responses are usually invisible in the 
EEG recording, but can be detected by 
means of averaging and storing tech- 
niques. The system makes use of gated 
integrators and floating-grid vacuum-tube 
voltmeters. 
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ANTENNAS 
74 DUPLEXERS OR DECOUPLED 
ANTENNAS? 


A. H. Secord, W. VY. Tilston, Sinclair 
Radio Laboratories Ltd., Toronto. 


When simultaneous transmission and 
reception is desired at a site, it is usual 
to operate the transmitter and receiver 
on different frequencies. From the fre- 
quency separation used, the isolation re- 
quired between transmitter and receiver 
may be determined. 

This isolation may be realized either 
by using a single antenna plus a duplexer, 
or by using decoupled antennas. 

In the past, the decoupling has been 
achieved by spacing the antennas far 
enough apart, or by cross-polarization. 

This paper deals with methods of im- 
proving antenna decoupling, when the 
antennas are mounted on the same mast. 

Both theoretical and experimental re- 
sults are shown, and are compared with 
those obtained using a duplexer and a 
single antenna. 

In addition, the possibility of using 
more than one system on the same mast 
is discussed. 


109 DUAL POLARIZATION 

FEED HORN 
D. J. LeVine, L. A. Juhas, Standard 
Telephones & Cables Mfg. Co. (Canada) 
Ltd., Montreal. 

The dual-polarization feed horn is a 
horn which radiates two orthogonally 
polarized signals at the same or different 
frequencies, with very low. crosstalk be- 
tween polarizations. Since the decoupling 
between polarizations is dependent pri- 
marily on geometry, it is essentially inde- 
pendent of frequency. 

Feed horns of this type may be built 
in square, rectangular or circular wave- 
guide. They may be used as illuminating 
sources for flat, spherical or parabolic 
reflectors, or they may be complete 
antennas in themselves. 

These horns have been built by F. T. L. 
for various equipments operating in the 
frequency range from 690 mc to 11,000 
mc. These equipments included at least 
five line-of-sight links and five O/H links, 
presently in either field use, test or in- 
stallation in various parts of the world, 
in military or commercial links. 
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62 A SLOTTED WAVEGUIDE AN- 
TENNA FOR MARINE RADAR 
APPLICATIONS 

M. Katchky, H. G. Byers, Canadian 

Arsenals Ltd., Toronto. 

This report describes in detail the de- 
sign and development of a slotted wave- 
guide antenna which has mechanical and 
electrical features superior to those of 
the parabolic reflector. Operational trials 
have proven the satisfactory performance 
predicted for this type of antenna. 


19 THE RADIATION CHARACTER- 

ISTICS OF A ZIG-ZAG ANTENNA 

D. Sengupta, University of Toronto, To- 
ronto. 

Some theoretical and experimental in- 


vestigations about the radiation properties 
of a zig-zag antenna are reported. The 
radiation field is calculated theoretically 
by assuming a traveling current wave of 
constant amplitude. These are then com- 
pared with the experimentally determined 
patterns. The broad-band property of 
the antenna is studied by measuring the 
radiation patterns over a range of fre- 
quencies. The antenna is compared with 
the yagi antenna. The results of im- 
pedance measurements are also reported. 


80 A TWO-DIMENSIONAL ARRAY 
OF CIRCULAR HOLES 
G. C. McCormick, NRC, Ottawa. 
A proposal for a two-dimensional array 
consisting of a rectangular array of round 


Friday morning, October 


Session 16 Satellite Room 


AUDIO AND 
ACOUSTICS 


6 MEASUREMENT OF AUDIO 
AMPLIFIER INTERNAL 
RESISTANCE 

W. H. Anderson, Toronto. 

The variable impedance load on audio 
amplifiers suggests that the source re- 
sistance will greatly affect the over-all 
performance. Published methods are dif- 
ficult to apply to higher powered class 
AB and Class B amplifiers. 

If small known changes can be made 
in the load conditions and the resulting 
increments of voltage, current or power 
accurately measured, the internal resis- 
tance may be accurately determined with- 
out greatly disturbing the amplifier opera- 
tion. 

Several techniques, including an un- 
balanced bridge method, will be describ- 
ed, together with experimental data com- 
paring results taken on a small power 
amplifier. 


98 A NEW HIGH IMPEDANCE 
AUDIO OUTPUT CIRCUIT 

J. Rodriques de Miranda, N. V. Philips 

Gloeilampenfabrieken, Eindhoven, 

Holland. 

This paper will describe a circuit in 
which the output transformer has been 
eliminated. Single ended push-pull cir- 
cuitry in conjunction with high-impe- 
dance loudspeakers make this possible. 
Maximum energy transfer is realized by 
matching the loudspeaker with the out- 
put stage. 

The frequency and phase characteris- 
tics of the amplifier are superior to 
tranformer-type amplifiers and also the 
output losses are less. 

This circuit permits the use of a large 
amount of negative feedback and it is 
possible to use combinations of positive 
and negative feedback to increase the 
loop gain without any resulting insta- 
bility. 


114 A NEW APPROACH TO. PRO- 
GRAM SOUND SYSTEMS FOR 
SCHOOLS, HOSPITALS AND IN- 
DUSTRY 

R. H. Tanner, Northern Electric Co. Ltd., 

Belleville, Ont. 

_ One major use of sound amplification 

is in the field of systems for schools, hos- 

pitals, factories and so on, which normal- 
ly provide a combination of program dis- 


tribution from a central source together 
with inter-communication and paging fa- 
cilities. The equipment for such systems 
is usually either designed especially for 
the function and manufactured in pack- 
aged units or is custom built by a local 
dealer from specialized building blocks. 
For a Canadian manufacturer planning 
for a market which is limited in com- 
parison with that of the U.S., neither 
of these alternatives is too attractive. 

This paper describes a new approach 
to the problem using components which 
are manufactured in large quantities for 
other purposes to build up systems which 
are extremely flexible, functionally sim- 
ple and easy to maintain, while providing 
all of the features offered by conventional 
packages. 


127 THE ACOUSTICAL DESIGN OF 
THE STRATFORD (ONTARIO) 
PERMANENT SHAKESPEAREAN 
THEATRE 

R. H. Tanner, Belleville, Ont. 

After four very successful years, the 
authorities of the Stratford (Ontario) 
Shakespearean Festival have replaced the 
unique theatre tent with a permanent 
structure. The Festival’s original home 
was an interesting mixture of Greek 
amphitheatre, Elizabethan stage and 
present-day circus tent, and the new 
building retains nearly all of these fea- 
tures, including a seating capacity of 
around 2,200 

With no proscenium arch, an “acting 
angle” of over 180 deg., circular banks 
of seats centred on the middle of the 
stage, and a small gallery, the new design 
presented a number of interesting and 
unusual acoustical problems, such as en- 
suring high intelligibility in sections of 
the audience on which an actor has turn- 
ed his back. The location of an orchestra 
of reasonable size so that it will not inter- 
fere with the pageantry of the productions 
was also a matter of some difficulty. 

This paper details the solutions em- 
bodied -in the building which opened on 
Dominion Day, July 1, 1957. 


115 ACOUSTICAL DESIGN OF THE 

ALBERTA JUBILEE AUDITORIA 
A, Steinbrecher, W. E. Rossman, M. F. 
Fayers, Alberta Dept. of Public Works; 
T. D. Northwood, E. J. Stevens, NRC, 
Ottawa. 

On April 28, 1957, the province of 
Alberta officially opened two large audi- 
toria in Edmonton and Calgary. The 
buildings which commemorate Alberta’s 
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holes excited from a parallel-plate region 
has been made by Broussard. Two ex- 
perimental models of this array have 
been built and tested at the National 
Research Council, with the intention of 
developing it into a radar antenna. Such 
arrays have the advantage of longitudinal 
polarization, with a complete absence of 
cross-polarized components and of sec- 
ond-order beams. This results in an 
easily realized horizontally polarized 
array for merchant marine radars. The 
unresolved problems include: (1) a further 
reduction of the surface; (2) the design of 
the required longitudinal and transverse 
taper; (3) improvement of the array effi- 
ciency, and (4) the design of the lateral 
termination of the array. 
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golden jubilee, are intended as cultural 
and social centres for the northern and 
southern parts of the province. The two 
buildings are almost identical and house 
facilities for conventions, exhibitions and 
other gatherings as well as the main 
auditoria which seat 2,700 persons. The 
architectural design of the auditorium 
was worked out with careful considera- 
tion of its intended functions. The hall 
is designed to provide a pleasant unob- 
trusive environment conducive to good 
listening and viewing of the stage activi- 
ties. The stage area is designed to make 
it quickly adaptable to the widest possible 
range of activities. This has necessitated 
some compromises: for example, between 
the requirements of a good theatre and of 
a good concert hall. For concert purposes 
an orchestra shell is introduced which 
partitions off the stage tower and im- 
proves the hall shape acoustically. The 
orchestra pit may also floored over 
to provide an extended forestage suitable 
for a symphony orchestra. 





All lecture rooms are in the 


Automotive Building 








The detailed shape of the auditorium 
was governed mainly by acoustical con- 
siderations: the provision of uniform in- 
tensity distribution, good transient re- 
sponse and freedom from echoes. The 
reverberation properties were also care- 
fully worked out to provide optimum 
listening conditions. 

The project culminated in a test con- 
cert at Edmonton, attended by about 
1,800 persons, which afforded an oppor- 
tunity of testing the hall under live con- 
cert conditions. Twelve experts in acous- 
tics and music were invited to attend 
the test concert and to participate after- 
ward in a colloquium aimed at providing 
an authoritative assessment of the hall. 

Part One of this paper will deal with 
the architectural design, with emphasis 
on the acoustical design of the main 
auditorium. The performance of the hall 
as indicated by the test concert will be 
described. 

Part Two will deal with the reverbe- 
ration properties of the hall. Extensive 
laboratory tests were made on the more 
important elements in the reverberation 
design. The correlation between these 
and tests made in the hall will be dis- 
cussed. 
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Session 17 Transistor Room 


SYMPOSIUM ON PROFESSIONAL 
BUSINESS MANAGEMENT 


136 THE CHANGING CONCEPT OF 

THE PROFESSIONAL MANAGER 
W. A. Dimma, National Carbon Com- 
pany, Div. of Union Carbide (Canada) 
Ltd., Toronto. 

Fifty years ago the professional man- 
ager was virtually non-existent. The 
owner ran the business and the hired 
help was rarely required to perform any 
services much above the book-keeping 
level. The last half-century has seen a 
persistent and accelerating evolution in 
the concept of the professional manager. 
Today’s economic framework depends to 
a great extent on the sagacity with which 
he renders decisions and the breadth of 
vision which he employs in operating the 
business unit charged to his responsi- 
bility. The speaker attempts to evaluate 
the vigorous demands made on the latter- 
day manager and how well he is equipped 
to meet the challenge. 


137 THE SKILL OF FUNCTIONAL 
MANAGEMENT 

C. R. Miner, General Electric Co., Syra- 

cuse, N.Y. 

Modern business is placing increasing 
emphasis on professionalism in manage- 
ment. The concept of management as a 
distinct profession suggests parallels in 
other professions, which may be drawn as 
an aid to understanding. This paper will 
deal with some of these parallels with 
emphasis on the required skills in the 
practice of the profession of management. 
Better understanding of the principles of 
professional management in_ practical 
terms is needed lest business fall victim 
to a preponderance of “text-book” man- 
agers, who have not bridged the gap ade- 
quately between theory and practice. Em- 
phasis is on functional rather than gen- 
eral management since it is the view 
of the author that this aspect is most 
critical in functional leadership. The 
general manager would do well to im- 
prove his linkage between theory and 
practice, however, if the principles of 
professional management are to assist 
him to achieve in his position. 


138 SELECTING POTENTIAL 

PROFESSIONAL MANAGERS 
H. Moore, Psychological Service Centre, 
Toronto. 

The first step in setting up selection 
standards is the conversion of the re- 
sponsibilities of the position into the 
qualities needed; over and above those 
needed for normal living, there are out- 
standing qualities that are peculiar to 
industrial leaders. 

The extent to which these qualities are 
possessed by those who might well be 
considered for such training can best be 
appraised by two general measures: 

(a) An interpretation of their past be- 
haviour in terms of the position re- 
quirements. 

(b) A comparison between the candi- 
date’s scores on objective guides 
and the scores made by successful 
holders of such positions. 

The detailed analysis of these two 

types of measures will constitute the body 
of the report. 


139 THE KIND OF MANAGEMENT 
WHICH STIMULATES PROFES- 
SIONAL GROWTH 


P. Humeniuk, Canadian General Electric 
Company Ltd., Toronto. 

Will describe the kind of management 
that stimulates professional growth, show- 
ing that the proper type of management 
can produce the climate that is conducive 
to the development of men. Men are 
challenged to develop themselves and 
by so doing, promote the growth of man- 
agement itself. 

Management is. based on principles 
that are verifiable truths. The orthodox 
concept of a manager as a dynamic, 
cigar-smoking, dominating person no 
longer holds good, although he must still 
have the quality of leadership. The 
principles of management are not peculiar 
to any type of industry or job. 


Session 18 Aeronautics Room 


RADIO 


ASTRONOMY 
79 SOLAR RADIO ASTRONOMY 
A. E. Covington, NRC, Ottawa. 

A survey of recent developments in 
solar radio astronomy will be made. 
These have led to an increase in our 
knowledge of the sun’s atmosphere which 
is of intrinsic interest in itself, as well 
as being of importance in studies related 
to the solar ionization of the upper 
atmosphere. Detailed reference will be 
made to the solar noise studies at the 
Radio and Electrical Engineering Divi- 
sion of the National Research Council in 
Ottawa. 


14 LUNAR RADAR ECHOES 
B. C. Blevis, DRB, Ottawa. 

Radio echoes from the moon provide 
a powerful tool for investigation of the 
ionosphere at uhf frequencies. The 
technique, equipment and results are de- 
scribed. The equipment consists of a 
10 kilowatt cw transmitter and a narrow 
bandpass receiver with a front-end noise 
figure of 5 db. The receiving antenna is a 
pair of orthogonal dipoles for determi- 
nation of the Faraday rotation in the 
ionosphere. Both receiving and trans- 
mitting antennas have 28-foot parabo- 
loidal reflectors on modified polar drives 
which permit continuous tracking of the 
moon. Fading and Faraday rotation of 
several different periods are observed. 


126 SCINTILLATION 
MEASUREMENTS 

W. D. Ryan, Royal Military College of 

Canada and Queen’s University, King- 

ston, Ont. 

At Queen’s University, Kingston, the 
bright radio source, Cassiopeia A is being 
continuously monitored. Scintillation 
records of this and other sources are 
being made and compared with solar 
activity and other variables. A descrip- 
tion of the techniques and typical obser- 
vations are given. 


60 THE DESIGN AND CONSTRUC- 
TION OF A K-BAND SPECTRO- 
METER FOR THE MEASURE- 
MENT OF ABSOLUTE INTENSITY 


J. A. Fulford, J. H. Blackwell, Univer- 
sity of Western Ontario, London, Ont. 
There has been a lack, in the micro- 
wave spectroscopy field, of accurate 
measurements of absolute intensity of 
absorption lines of gases. A brief review 
will be given of the instrument developed 
at the UWO to improve the accuracy of 
intensity measurements. The problems en- 





countered and the methods by which 
they were overcome will be analyzed 
from the source of microwave energy, 
through its transmission path, to its ulti- 
mate detection and presentation. Con- 
siderable emphasis will be placed upon 
the type of detection used and the pre- 
cautions necessary for satisfactory opera- 
tion. Finally, experimental results ob- 
tained to date from this spectrometer will 
be presented. 


Session 19 Pulse Room 
RADIO AND TELEVISION 
TECHNIQUES 


3 VIDEO RECORDING TAPE 


L. F. Bennett, Canadian Military Elec- 
tronics Standards Agency, Ottawa. 

The successful recording of video on 
magnetic tape has now been accomplished 
and this paper will discuss the essential 
factors of the successful method and the 
functions of the various electronic and 
mechanical sections of the machine. 

A special feature of this machine is 
the use of a semi-single side band f-m 
transmission. This will be compared with 
a-m modulation and the evolution of the 
special system will be explained. 

The methods of obtaining the very 
essential close accuracies between the re- 
volving heads and the moving tape will 
be explained. This will include special 
switching arrangements for both record 
and playback. 

Finally, the performance of the Video 
Tape Recorder as at present developed 
will be discussed giving some indication 
of the excellence of the picture obtained 
by this process. 


23 SYSTEM DESIGN OF LARGE 
TELEVISION STATIONS 


A. L. Reeve, Canadian General Electric 
Co. Ltd., Toronto. 

In March 1957 the report of the Royal 
Commission on Broadcasting was pub- 
lished. One of its recommendations was 
the establishing of second television sta- 
tions in the large population centres. 

This paper will give a detailed descrip- 
tion of the system design, equipment and 
facilities required by such television 
‘stations. In the design, consideration will 
be given to suitable standby facilities for 
use in emergencies. The relative merits of 
combined and _ separate transmitter/ 
studio operation, the expansion to handle 
color facilities, building size and layout 
will be briefly discussed. 


22 MODULAR TV TRANSMITTER 
DESIGN 


M. L. Falk, C. C. Nicholson, Canadian 
General Electric Co. Ltd., Toronto. 

A series of television transmitters have 
been designed which are constructed from 
a group of basic modules, and which 
may be readily assembled to provide a 
wide range of power outputs. The me- 
chanical design is such as to give flexi- 
bility and interchangeability in using the 
basic units. 

The electrical design is simple and eco- 
nomical, featuring operation on high and 
low channels, the same design for visual 
and aural amplifiers, a minimum number 
of tubes and tube types, and adaptability 
to remote control. Sync and pedestal level 
variation is controlled by means of a 
single tube regulator, eliminating the need 
for regulated power supplies. 

The circuitry and unique features of 
the design are discussed. 
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New challenge —even higher reliability 


On behalf of Canada’s Armed Services, I am grateful for this opportunity 


to pass on this message. 


Today, a new challenge to Canadian Industry is the demand for action 
and that the maximum effort be extended to upgrade the reliability of electronic 
equipment developed for the Canadian Forces. The marriage of electronic 
development to existing engineering systems will, as may be expected, be 
prolific in its production of complex equipment. Engineering productivity 
must of necessity be therefore maintained at the highest level. 

It is my feeling that we will be dependent to a large extent on our abilities 
and capabilities in this field to continue the development of the weapons 
necessary to maintain the peace. Therefore, the Canadian Forces are looking 
to Industry for development and refinements of equipments needed for such 


projects as: 
(a) data processing systems; 


(b) radars for surveillance and fire control; 

(c) improved communications equipment to enable the Forces to cope 
with the problem of more extensive use with increased traffic but 
with a decreasing availability of frequencies; 

(d) facsimile for transmission of maps and intelligence data; 

(e) television for surveillance and briefing purposes; 


(f) improved navigational aids; 


(g) the conduct of electronic warfare and electronic counter-measures. 

The equipments to meet the above requirements must be durable, compact, 
lightweight, economical to operate, reliable, easily maintained, capable of mass 
production at the lowest possible cost. This is the challenge! 





Gen. Charles Foulkes, CB, CBE, 
DSO, CD, Member, Advisory 
Committee, IRE Canadian 
Convention and Exposition; Chairman, 
Canadian Chiefs of Staff, Ottawa 





5 THE VAPOTRON: A NEW DEVICE 
FOR COOLING HIGH POWER 
ELECTRONIC TUBES 

Mr. Beurtheret, C.F.T.H., Paris, France; 

H. G. Towlson, General Electric Co., 

Syracuse, N.Y. 

A new device for cooling high power 
electronic tubes is described. 

This device operates in boiling water 
with remarkable thermal efficiency re- 
moving heat from the electronic tube. 
In addition, it permits simplification of 
the cooling system and also increases the 
safety factor of the tube. 

After a physical analysis of the prob- 
lem of heat transfer in boiling water, a 
practical and efficient design of the anode 
is described. Tubes have been constructed 
with which anode dissipation up to 150 
kw has been easily obtained. 

The technique has been used in broad- 
cast transmitters for the last five years 
with complete success. It applies to hf 
and vhf triodes and is now being con- 
sidered for uhf and shf klystrons. The 
cooling equipment is considerably less 
complex than for any equivalent cooling 
system. Completely static, it is noiseless, 
easy to maintain, safe and economic. 

Different systems for broadcast trans- 
mitters and for industrial applications are 
described. 


24 DESIGN OF SINGLE-LAYER 
COILS FOR TRANSMITTERS 


J. Soul, Canadian General Electric Co. 
Ltd., Toronto. 

The design of single-layer coils for 
transmitters involves several inter-related 
parameters and factors. In the paper the 
particular object is to examine ways of 
producing fairly rapid calculations so that 
the different possibilities can be studied. 
Since an initial accuracy of the order of 
+10% is adequate for transmitter coil 
design, approximations permitting rapid 
analysis are of practical use. 

The factors considered are inductance, 
losses, self-capacitance, insulation, cool- 


ing and shielding. Permissible tempera- 
ture rise constitutes one of the major de- 
sign factors so that the method of cooling 
is of considerable importance. 


Session 20 Radar Room 
NUCLEONICS I 


59 CHARACTERISTICS OF AN 
ELECTRON SYNCHROTRON FOR 
ATOMIC RESEARCH 

-* Janzen, Queen's University, Kingston, 

nt. 

The basic principles of electron syn- 
chrotrons and some selected features of 
the General Electric 70-Mev machine and 
modifications recently incorporated into 
it will be described. Problems of injec- 
tion, betatron oscillations, transition from 
betatron to synchrotron operation and 
bunching of the electrons about an equi- 
librium phase will be discussed. The in- 
corporation of a resonance damping 
circuit into the 70-Mev machine has in- 
creased the x-ray output by a factor of 
approximately five. Difficulties arising 
from the pulsed nature of the x-ray out- 
put in atomic research will also be dis- 
cussed. 


58 ELECTRONICS OF THE McGILL 

SYNCHROCYCLOTRON 
we Martin, McGill University, Mont- 
real. 

The .theory and use of the synchro- 
cyclotron are described. Electronics re- 
quirements are outlined. These are, for 
beam production: a pulsed frequency 
modulated radio frequency oscillator, a 
pulsed ion source, a stabilised magnetic 
field, timing and monitoring arrange- 
ments. Requirements for bombardment 
control are: to produce single bursts, a 
selected number of bursts, bombardment 
for a timed interval or continuous opera- 
tion. Any of these modes may be ini- 
tiated manually or by a trigger from 
auxiliary equipment. Alternatively, the 
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end of bombardment may itself initiate 
target extraction and counting operations. 
Beam current and integrated beam cur- 
rent are registered. 

The problem of beam extraction is 
discussed. 


103 PROPOSED EXPERIMENTAL 
USE OF A 10 MEV TANDEM- 
STYLE VAN DE GRAAFF 
ACCELERATOR 

H. E. Gove, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

A brief outline of the principles of 
operation of a 10-Mev Tandem - Style 
Van de Graaff Accelerator!) will be 
given. Particular emphasis will be direct- 
ed to a discussion of the applications of 
this accelerator in the nuclear physics re- 
search program at Chalk River. The 
general electronics instrumentation and 
automatic data-taking techniques, which 
are planned, will be discussed. 

(1) This accelerator is being designed and 

constructed by High Voltage Corporation 

for delivery to Atomic Energy of Canada 

Limited. 


104 ELECTRONICS IN REACTOR 
OPERATIONS 


A. Pearson, Atomic Energy of Canada 
Ltd., Chalk River, Ontario. 

The operation of a nuclear reactor re- 
quires a multitude of continuous checks 
on every aspect of its operation. Elec- 
tronics play a decisive part in this con- 
trol and monitoring requirements espe- 
cially in those places where the detection 
of nuclear radiation is the main feature. 

In this talk an attempt will be made 
to pin-point those regions of reactor 
operation where electronic instruments 
are essential and to describe some of the 
problems to be faced. 

A series of slides showing the instru- 
mentation of the NRU reactor at Chalk 
River will be used to provide specific 
illustrations. 


57 








Friday afternoon, October 18 


Session 21 Satellite Room 


BRAINSTORMING 


Session conducted by C. Watt, Canadian 
General Electric Co. Ltd., Toronto. 


Session 22 Transistor Room 


TRANSISTOR 
ELECTRONICS 


94 THE EQUIVALENT CIRCUIT OF 
THE DRIFT TRANSISTOR 

J. Almond, RCA Victor Co. Ltd., Mont- 

real. 

An equivalent circuit for the drift 
transistor is developed using the four- 
terminal admittance equations derived by 
Kroemer. The equivalent circuit is in two 
forms, one suitable for the common base 
connection and the other suitable for the 
common-emitter connection. The de- 
velopment of the equivalent circuit is 
briefly outlined and the results discussed 
and compared to those for a diffusion 
transistor. A series of measurements on 
several drift transistors is described to 
establish values for the circuit elements 
appearing in the equivalent circuit. A 
simplified equivalent circuit for use at 
low and medium frequencies is obtained 
from the more complex circuit. 


9 A TRANSISTOR CONTROLLED 

SUSCEPTANCE 
M. L. Blostein, H. W. Baumans, Cana- 
dian Marconi Co., Montreal. 

The paper describes the synthesis of a 
network whose driving point susceptance 
is a function of a control signal. Using 
four-terminal network theory, the condi- 
tions imposed on the parameters of the 
quadripole are discussed. A circuit using 
a junction transistor is shown and an 
expression for its driving point admit- 
tance is derived. The second part of the 
paper explains which factors are impor- 
tant in a practical design and the various 
engineering compromises which must be 
made. An illustration of a typical circuit 
is given. 


116 A TRANSISTORIZED 
REGULATED POWER SUPPLY 
DESIGN 

D. J. McLean, G. E. Reesor, S. V. Soanes, 

Ferranti Electric Ltd., Mount Dennis, 

Ont. 

This paper describes a transistorized, 
series type voltage regulator incorporat- 
ing certain new circuit configurations. 
Control of the series transistor is ac- 
complished by means of a two stage dc 
amplifier which obtains its reference 
levels from two “Zener” diodes. A ther- 
mistor is used to minimize voltage varia- 
tions due to transistor parameter changes 
with temperature. 

To avoid loss of control and possible 
thermal runaway in the series transistor 
due to elevated temperature, a stabilizing 
network is inserted between its base and 
emitter. This network permits the tran- 
sistor to be operated in the avalanche 
region of its characteristics in the event 
of excessive leakage current. 

The principles described in this paper 
can be used to design power supplies 
with output voltages from less than one 
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volt to over 100 volts, and with current 
ratings of up to several amperes. 

Regulation factor, output impedence 
and ripple are unusually low. 


57 A REGENERATIVE TYPE FRE- 
QUENCY DIVIDER USING SEMI- 
CONDUCTOR DEVICES 

D. P. Henderson, DRB, Ottawa. 

Various devices have been evolved to 
perform frequency division, but the “re- 
generative type” of frequency divider is 
attractive in that it produces a relatively 
pure output signal, is not free running, 
and will not produce an error in the 
division ratio for which it has been de- 
signed. 

This paper concerns itself with the 
principles and design of such a divider 
using junction transistors as the active 
circuit elements. Block diagrams for two 
basic forms of divider are developed 
from theoretical considerations. The 
“blocks” are then broken down into 
schematic form as the design of a practi- 
cal transistor divider is evolved. 

The paper is concluded by a brief 
description of a unit constructed to drive 
a General Radio clock from a precision 
1 mec quartz crystal frequency standard. 
Some figures indicating the parameter 
change of the transistors over the past 
three years of continuous operation are 
also quoted. 


44 DESIGN OF A TRANSISTORIZED 
60-WATT LOW FREQUENCY 
AMPLIFIER 

D. G. W. Mace, R. N. Blunt, Canadian 

Westinghouse Co. Ltd., Hamilton. 

This paper discusses the problems to 
be met in the design of an ac power 
amplifier using transistors and to occupy 
a minimum of space. The factors to be 
balanced are those determining normal 
stability, temperature rise, power gain in 
the output stage and container size. The 
use of a dc coupled system with differ- 
ing ac and dc feedbacks to minimize the 
effects of Ico is also discussed. Atten- 
tion is also drawn to the fact that’ over- 
all feedback in systems using transistors 
should be regarded as modifying input 
impedance and consequently power gain. 
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105 A FAST GRAY WEDGE ANA- 
LYZER FOR HIGH INPUT RATES 


J. T. Flynn, F. A. Johnson, DRB Suf- 
field Experimental Station, Suffield, Al- 
berta. 

A fast Gray Wedge Analyzer for 
operation at input pulse rates up to 107 
per second has been designed and built. 
Circuits and operation of the instrument 
are described. Operation of the instru- 
ment depends on two trigger circuits 
which are initiated by the input pulse. 
Pulses of fixed amplitude (100 and 30 
millimicroseconds long) from the trigger 
circuits operate two gates, pulse length- 
ener, sweep and unblanking circuits. The 
combination of the two gates allows 
pulses separated by 15 millimicroseconds 
to be resolved, and the instrument has a 
fixed dead-time of approximately 100 
millimicroseconds. Fast circuit recovery 
and high duty cycle are achieved by 


driving trigger and pulse shaping circuits 
on both leading and trailing edges of 
pulses. 


106 SOME GAS-FILLED KADIATION 
COUNTERS USED IN REACTOR 
INSTRUMENTATION 

I. L. Fowler, Atomic Energy of Canada 

Ltd., Chalk River, Ontario. 

Three different types of gas-filled de- 
tector are described, the halogen quench- 
ed G.M. beta/gamma counter, the boron 
trifluoride proportional slow neutron 
counter, and the fission slow neutron 
counter. In the design of these counters 
for use with the Chalk River Reactors 
particular attention has been paid to 
reliability and uniformity as well as to 
good performance under varying con- 
ditions of use. The designs are discussed 
and characteristic curves are given. For 
the halogen counter, extended life-test 
results are given, and for the boron- 
trifluoride neutron counter some results 
of operation in high gamma fields. 


107 AN AUTOMATIC SAMPLE 
CHANGER AND PRINTING 
SCALER 

W. D. Howell, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

An automatic sample changing system 
is described for the routine handling and 
counting of a large number of radio- 
active samples. To satisfy a variety of 
user requirements a larger degree of 
flexibility has been built into the system. 

Designed to accommodate several types 
of detecting heads, sample measurements 
may be carried out for a pre-set time or 
a pre-set count. Facilities are available 
also for the automatic selection and in- 
sertion of from one to six absorbers for 
energy measurements. Provision of 
sample indexing and an elapsed time 
clock completes the system. For recording 
purposes a simple parallel read-out 
printer is described. 


108 SOME APPLICATIONS OF AN 
ANALOG COMPUTER IN NU- 
CLEAR REACTOR STUDIES 

J. G. Bayly, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

An analog computer has been used 
at Chalk River for nuclear reactor de- 
sign and operation studies. Physical simu- 
lation methods have been useful in a 
study of characteristics of a reactor stabi- 
lized by-an intermittent servo, and for 
transient heat flow problems. 

As a mathematical simulator, the com- 
puter has been programmed to find both 
the fast and slow neutron fluxes and 
simultaneously the excess multiplication 
constant for non-uniform reactors. Other 
applications include the calculation of 
flux distributions across an individual rod, 
and the formation and destruction of 
isotopes produced in fission and in sample 
irradiation. 


128 FAULT ANALYSIS OF 
NUCLEONIC EQUIPMENT 

R. B. Shields, Atomic Energy of Canada 

Ltd., Chalk River, Ont. 

A system of recording faults in elec- 
tronic equipment is described which per- 
mits quick extraction of information on 
the reliability of instruments, sub-assem- 
blies and components. Such a system is 
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useful to the designer as a means of 
evaluating the reliability of circuits and 
component parts in existing equipment 
and it is also valuable to the maintenance 
department in determining the fault be- 
haviour of various equipments throughout 
life, thereby providing a sound basis for 
deciding on effective and economical 
maintenance procedures. 

After a year of operating this system 
the various uses as well as some of the 
problems of obtaining and recording ac- 
curate information are discussed. 


Session 24 Pulse Room 


MICROWAVE MEASUREMENT 
TECHNIQUES 


84 LABORATORY METHOD OF 
CONSTRUCTING LOSSY MICRO- 
WAVE COMPONENTS 

A. Staniforth, NRC, Ottawa. 

A description is given of a method for 
producing attenuators and flat loads in 
waveguide, coaxial lines, and microstrip, 
with the use of low- -temperature-curing 
epoxy and polyester resins and various 
fillers. The method is particularly suited 
for laboratory work because the tech- 
niques are simple, the time required to 
obtain a finished product is short, and 
the equipment necessary is relatively in- 
expensive. The properties of the indivi- 
dual components used, and the mechani- 
cal and electrical characteristics of the 
finished products are described. Limita- 
tions, including attenuation per unit 
volume, dissipation, and frequency sensi- 
tivity, are indicated. Samples of various 
components will be displayed. 


81 ABSOLUTE MICROWAVE POWER 
MEASUREMENT IN THE MILLI- 
WATT RANGES 

R. F. Clark, NRC, Ottawa. 

Absolute power measurements at milli- 
watt power levels for X-band and higher 
microwave frequencies use calorimetric 
devices, in which the microwave power is 
converted to heat, and the temperature 
rise of the thermally isolated load mea- 
sured. Attenuation of the input insulating 
waveguide can be measured accurately 
using equipment which is standard in a 
microwave laboratory. The guide is 
formed into a cavity by shorting both 
ends, and the attenuation is computed 
from power input and power flowing past 
a point in the waveguide. Accurately 
calibrated directional couplers are re- 
quired for comparison of bolometers and 
high power calorimeters. A synchronous 
detection system with a travelling-wave- 
tube amplifier as isolator and modulator 
gives measurements of attenuation up to 
forty decibels to an accuracy of 0.1 deci- 
bel, from S- to X-band. 


54 AN AUTOMATIC PHASE 
PLOTTER FOR THE MEASURE- 
MENT OF MICROWAVE FIELDS 


T. J. F. Pavilasek, McGill University, 
Montreal. 

An automatic phase and _ intensity 
plotter for measurement of microwave 
fields is described. Phase measurement 
depends on the comparison of sampled 
energy with a reference signal whose 
phase is adjustable by a servo -driven 
calibrated phase shifter. The mechanical 
position of the phase shifter and hence 
the relative phase is recorded by a 
graphical recorder. 
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The homodyne technique is used to 
overcome the amplitude inequality prob- 
lem inherent to a direct wave interference 
method. A novel microwave modulator 
circuit using ferrite elements is used. The 
modulation frequency is chosen to pro- 
vide detected audio signals suitable for 
driving the phase servo directly, using 
simple amplifiers and for measuring the 
field intensity using a conventional in- 
tensity plotter. 


53 A BROADBAND STANDING 
WAVE RATIO ANALYZER 

S. Presentey, T.M.C. (Canada) Ltd., 

Ottawa. 

A broadband standing wave ratio ana- 
lyser of the automatically controlled 
sensitivity — vs. — frequency type, is de- 
scribed. Frequency range is presently 
2-20 mec/sec. Instrument operates as 
multirange meter, providing full ranges 
for 0.5, 1.0, 2.0, 5.0, 10.0 and 20.0 kw, r-f 
output power. Device is adaptable to two 
wire transmission lines and to coaxial r-f 
cables, 

Through a two-dimensional dial and 
meter movement device forward and re- 
flected r-f power readings are made simul- 
taneously on two separate dials. Voltage 
standing wave ratio is read directly, with- 
out need of computing, or setting forward 
power reference levels, but is done on 
SWR isolines located on a two-dimen- 
sional dial plane, where the crosspoint of 
the forward and reflected power-meter 
pointers, reads standing wave ratio. 

Since sensitivity of the instrument is 
automatically self-adujusting for each 
operating frequency (thus eliminating any 
manual adjustment), and because SWR 
is read directly and without need of 
forward power reference level, the only 
adjustment needed, in order to take full 
advantage of the measurement possibili- 
ties offered by the instrument, is a pre- 
setting to the desired power range of 
operation. 

Instrument consists mainly of two 
parts, an r-f pick-up device located on 
r-f transmission line and a remote ana- 
lyser motor-box on which SWR readings 
are made. 


28 A METHOD OF CALCULATING 
THE CHARACTERISTIC IMPED- 
ANCE OF A MICROSTRIPLINE 
TO A GIVEN DEGREE OF 
ACCURACY 

R. G. deBuda, Canadian General Elec- 

tric Co. Ltd., Toronto. 

The calculation of the characteristic 
impedance of the stripline TEM-mode 
can be‘reduced to the solution of a two- 
dimensional potential equation with the 
strip cross-section determining the boun- 
dary conditions. 

Usually this potential equation is 
solved by conformal mapping; but only 
the most simple shapes permit exact map- 
ping, and approximations may require 
considerable work and their accuracy is 
uncertain. 

This paper describes an alternative 
method, particularly suitable for boun- 
daries consisting of any number of 
straight lines and ring angles. 
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It is based on Relaxation methods, but 
using also variational principles it de- 
rives not an approximate value for the 
impedance, but an upper and lower 
bound with a difference as small as de- 
sirable. 


Session 25 Radar Room 


COMPONENTS 


69 GINA — AN AUTOMATIC TEST 
AND RECORDING APPARATUS 
FOR ROTATIONAL NOISE OF 
VARIABLE RESISTORS 

F. J. F. Osborne, H. J. Moody, Canadian 

Marconi Co., Montreal. 

The problems of measurement and 
recording of noise when dealing with 
statistical numbers of components under- 
going life tests are described with parti- 
cular reference to variable resistors. An 
automatic equipment utilizing photo- 
graphic recording is described which per- 
forms various tests at predetermined in- 
tervals during life. The versatility of the 
apparatus lends itself to applications 
other than that of measuring variable re- 
sistors; for example, capacitors may also 
be studied. Operational design of the 
equipment is discussed and some typical 
records shown. 


71 PERFORMANCE AND RELIABI- 
LITY OF FIXED CARBON COM- 
POSITION RESISTORS 

H. J. Moody, F. J. F. Osborne, 

Marconi Co., Montreal. 

Life tests have been carried out on 
1K ohm and 1 meg. “%-watt resistors in 
a number of atmospheric conditions. The 
resistances and weights were measured 
every two weeks for a period of about a 
year. These tests show that humidity is a 
major cause of resistor drift. Curves are 
shown giving the change of resistance 
with humidity and time. Resistors in high 
humidities become unstable retaining a 
voltage for many minutes after the 
source of voltage was removed. The 
nature of this effect and a possible cause 
are discussed. 


Canadian 


113 A NEW METAL FILM 
PRECISION RESISTOR 

R. C. Langford, Weston Electrical In- 

strument Corp., Newark, N.J. 

A report given at the Electronic Com- 
ponents Symposium in Washington, D.C., 
in May, 1956, outlined the potentialities 
of a metal-ceramic resistor apparent at 
that time. This unit was in the conven- 
tional form of a deposited film resistor 
and had potentialities far exceeding those 
of wire and current film units. Since that 
time, a considerable amount of in-plant 
and field testing has materially served to 
extend this potential. 

Results of tests performed under the 
supervision of ASESA to the require- 
ments of MIL-R-10509 showed many im- 
provements over the specification requi- 
sites, sufficient possibly to warrant estab- 
lishment of a new category of specifica- 
tions combining the best features of both 
wire wound and film types. Charac- 
teristics tested and shown include tem- 
perature coefficient, short time overload, 
load life, temperature cycling, low tem- 
perature exposure, moisture, solder, di- 
electric strength, terminal pull, thermal 
and resistance time constants due to field 
heat, shelf life, moisture, and high fre- 
quency characteristics. 


(Continued on page 70) 
59 











EE) ———— 


MEETING 




























































































oe 
a eee 
WAUS . 
on ~ pe 
~ 































































































s T 
STORAGE | woumt Aes STORAGE 
548 mezzAni Ine > 2 
. ‘ T aap a T —s <i T é P 
+ * 530 (532/534 536 538 540 542 544 546 L ss4 '556'558'560) 562 2 |s64'sensee) 570 | 572 1 
= oe a P : 42 : : 
hy . a . . . . e - * SOO AISLE* —— . . . ° —_—- ri 
lez 4 I: 
: = re, a w24 
I a 529 531 |533)535) 537,53 » 541 (543, 545 549 4 "551 | 553 555, 559 7563 (567/569, 571 4 ee | 
. eee ae T 
H cs waon4308)432' | 436 Va38 4 «442 444 446 450 4 452 | 454 [456 458 2460 (4644466 468 | | 
£204 slais« 2s : je = | os x po , 4 
he =W20 
i E18 4 400 AISLE 4 | 
i to 7 ¥ = > D ° > = ° ° > wid 
£6 * 2 = 
i he 429 q 43) ——- 441 eee ee 451 | 453 (455) 459 wee a ce Re 4 | 
i ~ 330 | 332 /336 338 342 344 350 352 356 1360 3621364366 368 Wié ' 
2 52. 2 a si. a an. : : 2 a 
on] oer _ “wore 
“Foams ~ wT NCE 
1 | - : ; o“ —. i, 
conve 
| — — ° 3 ° Er) we TS T —_ T ° ] 
* 3 5 7° = 34) 345 349 35 355, 359 361 |363/365, 3 kwiol 
[E129 329 [i ps5s5, 33 | Bi P55, 359 7 i bt “4 wid 
{ E104 7 230 232/236 238 « 242 244!246 248 250 252 256 258 260 (262 264 266 | | 
ee » 2 2 a wo 2 2 S 
£6 4 - 
| -— - 200 AISLE iy 200 AISLE | 
\ |E6 § rT3Ts A el et = = ; Ts =— ; ae 
231 ,233,235,237,2: * 241 (243, 245 |\247, 249 % 251 \253, 257 | 259 6 265 4 
— . s Dad Daca wd 2 5. nell t+, a Te l 
E43 | a es 
ra 130 == 136 - 2 ime] wo L152 is4 | 156 | ied 162/164! 16668 70 
I Ls» . “9 nd ey ~ bs s - - ie . j 
o~ OO AISLE OO AISLE m . 
« * . 
3 tc ~ =F — : ; 7 - - : 7 
\ \7 31) | | 4 T is 16! 3 .167 
aE 29 1919 }as) 137 9) 41 |S a camel ee 
< 
a ’ ss CHECK 
STORAGE BUSINESS . eaaies : ha STORAGE . 
OFFICE ; ENTRANCE i tates 
— —_ —_ —_—= -_ —_— — — — _—_— — —_— 
~ - 





Floor plan of the Au 





tomotive Building 


More than 160 exhibitors this year 


Alphabetical list with their booth 


ACE ELECTRONICS ASSOCIATES, INC., 465 
Somerville, Mass. 

ADAMS ENGINEERING LTD., Montreal Ww20 

AEROMOTIVE ENGINEERING: PRODUCTS 163 
LTD., Montreal 

AEROVOX CANADA LTD., Hamilton 546 

AIRCRAFT APPLIANCES & EQUIPMENT LTD., 567 
Toronto 


AIRCRAFT-MARINE PRODUCTS OF CANADA 342 
LTD., Toronto 

ALFORD MANUFACTURING COMPANY, INC., 461 
Boston, Mass. 

ALPHA ARACON RADIO COMPANY LTD., 
Toronto 

ALPHA WIRE CORPORATION, New York, N.Y. 430B 

AMALGAMATED ELECTRIC CORPORATION 232 
LTD., Toronto 

AMERICAN ELECTRICAL HEATER 558 
COMPANY, Detroit, Mich. 

THE AMERICAN SUPERIOR ELECTRIC CO. 136 
LTD., Toronto 

AMPEX AMERICAN CORPORATION- 570, 572 
CANADIAN DIVISION, Toronto 

ANDREW ANTENNA CORPORATION LTD., 253 
Whitby, Ont. 


430A 


numbers 

ARCO ELECTRONICS, INC., New York, N.Y. 560 
A. T. R. ARMSTRONG LTD., Toronto 169 
S. A. ARMSTRONG LTD., Toronto E10 


ASSEMBLY PRODUCTS, INC., Chesterland, Ohio 554 
ASTRAL ELECTRIC COMPANY LTD., Toronto 559 


ATLAS RADIO CORPORATION LTD., 444,446,450 
Toronto 

AVIATION ELECTRIC LTD., Montreal 452 

BACH-SIMPSON LTD., London .. ...... 128, 229A 

BAYLY ENGINEERING LTD., Ajax, Ont. 247, 249 

BEACONING OPTICAL & PRECISION 129 
MATERIALS LTD., Montreal 

BEATTY BROTHERS LTD., Fergus, Ont. 566 

BEHLMAN ENGINEERING COMPANY, 564 
Burbank, Calif. 

BELDEN MANUFACTURING COMPANY, 533 
Chicago, Il. 

BERKELEY DIVISION, BECKMAN 266 
INSTRUMENTS INC., Richmond, Calif. 

BISHOP SONS & COMPANY LTD., Toronto 535 

BOMAC LABORATORIES, INC., Beverly, Mass. 260 

BOSTON INSULATED WIRE & CABLE 168 


COMPANY LTD., Hamilton 
BRITISH PHYSICAL LABORATORIES, Radlett, 363 
Herts, England 
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BURNDY CANADA LTD., Scarborough, Ont. 436 
BURROUGHS CORPORATION, ELECTRONIC 366 
TUBE DIVISION, Plainfield, NJ. 


CANADA WIRE & CABLE COMPANY LTD., 529 
Toronto 

CANADIAN ADMIRAL CORPORATION LTD., W22 
Port Credit, Ont. 


CANADIAN APPLIED RESEARCH LTD., 349 
Toronto 

CANADIAN BROADCASTING CORPORATION, 330 
Toronto 

CANADIAN ELECTRIC RESISTORS LTD., 130 
Toronto 


CANADIAN ELECTRONICS ENGINEERING, W118 
Toronto (Maclean-Hunter Publishing Company 
Ltd.) 

CANADIAN GENERAL 
ELECTRIC COMPANY 
LTD., Toronto 

CANADIAN MARCONI 
COMPANY, Montreal 

CANADIAN PATENTS & DEVELOPMENT 451 
LTD., Ottawa 

CANADIAN WESTINGHOUSE 
COMPANY LTD., Hamilton 

CANADIAN WILBUR B. DRIVER COMPANY 364 
LTD., Toronto 

CANNON ELECTRIC CANADA LTD., Toronto 252 

CAPITOL RADIO ENGINEERING INSTITUTE, 233 
INC., Washington, D.C. 

Cc. P. CLARE & COMPANY, Chicago, III. 365 

ALEX L. CLARK LTD., Toronto 133 

COLLINS RADIO COMPANY OF 551, 553, 550 Spec. 
CANADA LTD., Toronto 


152, 154, 156, 335, 352 


135, 137, 139, 141, 145 


256, 258, 359 


COMPUTING DEVICES OF CANADA LTD., W2 
Ottawa 
CONRAD, INC., Holland, Mich. 244 


THE CONSTANTA COMPANY OF CANADA, 331 
LTD., Montreal 


CONTINENTAL-DIAMOND FIBRE OF 259 
CANADA LTD., Toronto 

COSSOR (CANADA) LTD., Halifax, N.S. 161 

D & B SOUND & SIGNALS INC., Montreal E22 

DAWE INSTRUMENTS LTD., Ottawa 332 

DAYSTROM LTD., Toronto 142 

DECCA RADAR (CANADA) LTD., Toronto 544 


DESIGN TOOL CORPORATION, New York, N.Y. 246 
DOW CORNING SILICONES LTD., Toronto 539 


EITEL-McCULLOUGH, INC., San Bruno, Calif. 155 
ELECTRODATA, DIVISION OF BURROUGHS 337 
ADDING MACHINE OF CANADA LTD., 


Ottawa 
ELECTRODESIGN, Montreal 458 
ELECTRO DEVICES, INC., Wilmington, Mass. 464 
ELECTRO-MEASUREMENTS, INC., 532 
Portland, Ore. 
ELECTROMECHANICAL PRODUCTS, 562 
Agincourt, Ont. i 
ELECTRONIC INSTRUMENTS (CANADA) 432 
LTD., Toronto 
ELECTRONICS AND COMMUNICATIONS, 429 


Toronto (Age Publications Ltd.) 
ELECTRO SONIC SUPPLY COMPANY LTD., 159 


Toronto 
ERICCSON TELEPHONE SALES OF CANADA 463 


LTD., Montreal 
ERIE RESISTOR OF CANADA LTD., Toronto 360 
EXECUTONE COMMUNICATION SYSTEMS 257 
LTD., Toronto : 
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FERRANTI ELECTRIC LTD., Toronto 468 
FILTRON COMPANY INC., Flushing, N.Y. 563 
FLEET MANUFACTURING LTD., Fort Erie, Ont. 264 


GENERAL ADDING MACHINE COMPANY, 333 
Toronto 

GENERAL COMMUNICATIONS LTD., Toronto W24 

GENERAL INSTRUMENT - F. W. SICKLES OF 466 
CANADA LTD., Waterloo, Ont. 

GENERAL RADIO COMPANY, Toronto 541, 543 

THE GLENDON COMPANY LTD., Toronto 362 


HACKBUSCH ELECTRONICS LTD., Toronto 238 

HAMMOND MANUFACTURING COMPANY 454 
LTD., Guelph, Ont. 

HEINEMANN ELECTRIC COMPANY, E6 
Trenton, N.J. 

HELIPOT CORPORATION, Newport Beach, Calif. 265 

JOHN HERRING & COMPANY LTD., Toronto 338 


HONEYWELL CONTROLS LTD., Toronto 351 
SAMUEL C. HOOKER (CANADA) LTD., Montreal E4 
THE HOOVER COMPANY LTD., Hamilton 239 
M. J. HOWARD & COMPANY, Ottawa E12 
HUGGINS LABORATORIES, Menlo Park, Calif. 445 
HYSOL (CANADA) LTD., Toronto w4 


THE INDIANA STEEL PRODUCTS COMPANY 146 
OF CANADA LTD., Kitchener, Ont. 


THE INSTITUTE OF RADIO ENGINEERS, 170 
New York, N.Y. 
INSTRONICS LTD., Stittsville, Ont. 341 


INTERNATIONAL ELECTRONIC RESEARCH 262 
CORPORATION, Burbank, Calif. 

THE INTERNATIONAL NICKEL COMPANY 542 
OF CANADA LTD., Toronto 

INTERNATIONAL RESISTANCE COMPANY 355 
LTD., Toronto 


KAY ELECTRIC COMPANY, Pine Brook, N.J. 534 
KESTER SOLDER COMPANY OF CANADA 435 
LTD., Brantford, Ont. 


LAKE ENGINEERING COMPANY LTD., 438 
Scarborough, Ont. 

LAVAL UNIVERSITY, Quebec Ei8 

LEONARD ELECTRIC LTD., Toronto 569 

E. G. LOMAS COMPANY, Ottawa 166 

MARSLAND ENGINEERING LTD., 329 


Kitchener, Ont. 
McCURDY RADIO INDUSTRIES LTD., Toronto 245 


MEASUREMENT ENGINEERING LTD., 538 
Arnprior, Ont. 

MEASUREMENTS CORPORATION, 555 
Boonton, N.J. 


MECHRON ENGINEERING PRODUCTS LTD., 344 
Ottawa 

MEL SALES LTD., Arnprior, Ont. 536 

MICROWAVE ASSOCIATES, INC., 164 
Burlington, Mass. 

MINNESOTA MINING & MANUFACTURING 571 
OF CANADA LTD., London 


MYCALEX CORPORATION OF AMERICA, 132 
Clifton, N.J. 

THE NARDA MICROWAVE CORPORATION, 540 
Mineola, N.Y. 


NATIONAL CARBON COMPANY - DIVISION 241 
OF UNION CARBIDE CANADA LTD., 
Toronto 

NATIONAL FIBRE COMPANY OF CANADA 251 
LTD., Toronto 

NATIONAL RESEARCH COUNCIL, Ottawa 451 

R. H. NICHOLS LTD., Toronto 242 





NORTHERN ELECTRIC COMPANY LTD., E14 


Montreal 


NORTHERN INDUSTRIAL PRODUCTS LTD., 162 


Scarborough, Ont. 
OKI & WILLADSEN LTD., Toronto 


PAISLEY PRODUCTS OF CANADA LTD., 545 


Scarborough, Ont. 


PHILCO CORPORATION OF CANADA LTD., 460 


Don Mills, Ont. 


CHARLES W. POINTON LTD., Toronto 467, 469 
POLARAD ELECTRONICS CORPORATION, 530 


Long Island City, N.Y. 


POLYTECHNIC RESEARCH & DEVELOPMENT 431 
COMPANY, INC., Brooklyn, N.Y. 

POTTER & BRUMFIELD, INC., Princeton, Ind. 167 

PRACTICAL ELECTRONICS TELEVISION 531 


COLLEGE LTD., Toronto 


PRECISION ELECTRONIC COMPONENTS 243 


(1956) LTD., Toronto 
PYE CANADA LTD., Toronto 


QUALITY HERMETICS LTD., Toronto 231 


RADIATION, INC., Melbourne, Fla. 


RADIO CONDENSER COMPANY LTD., Toronto 134 


RADIONICS LTD., Montreal 


SAN FERNANDO ELECTRIC MANUFACTUR- 456 


ING COMPANY, San Fernando, Calif. 


SEALECTRO CORPORATION, 


229B 


Mamaroneck, N.Y. 


447 


SERVOMECHANISMS (CANADA) LTD., Toronto 356 
SHAKEPROOF/FASTEX, DIVISION OF E20 
CANADA ILLINOIS TOOLS LTD., 


Don Mills, Ont. 


SIGMA INSTRUMENTS, INC., 361 


South Braintree, Mass. 


A. C. SIMMONDS & SONS LTD., Toronto 248, 250 


SINCLAIR RADIO LABORATORIES LTD., 549 
Toronto 

SOLA ELECTRIC (CANADA) LTD., Toronto E8 

SPERRY GYROSCOPE COMPANY OF 442 
CANADA LTD., Montreal 

STANDARD TELEPHONES & CABLES 449 


MANUFACTURING COMPANY (CANADA) 


LTD., Montreal 
: STARK ELECTRONIC SALES COMPANY, 230 
350 Ajax, Ont. 
TECNEEK ASSOCIATES, Montreal 235 
443 TEKTRONIX, INC., Portland, Ore. 160 


THE TELEGRAPH CONDENSER COMPANY 336 


441 (CANADA) LTD., Toronto 


RADIO SPEAKERS (CANADA) LTD., Toronto 556 JOHN R. TILTON LTD., Toronto 131 
RADIO TRADE SUPPLY LTD., Toronto 236 IMC (CANADA) LTD., Ottawa 345 
RAYTHEON CANADA LTD., Waterloo, Ont. 367 . 
ca Witten Ciaibany tin dee cat. can UMAVERIETY OF OTTAWA, Onewe E24 

gi eer a) vere 7 ""* “UNIVERSITY OF TORONTO, Toronto 568 
ae BUTRONIS LTD., 150 VARIAN ASSOCIATES OF CANADA LTD., 368 

oronto 
oe ae , : Georgetown, Ont. 
R-O-R ASSOCIATES LTD., Don Mills, Ont. “i. ee PhS hi, co: 
? ACTRIC (CONTROL EQUIPMENT) LTD., 1 
ROTRON MANUFACTURING COMPANY, Oe — ) 7 
. > ae Montreal 
INC., Woodstock, N.Y. 

ROYAL MILITARY COLLEGE OF CANADA, 437 W. R. WATKINS COMPANY LTD., Toronto 266 


Kingston, Ont. 


RUTHERFORD AGENCIES, Montreal 


FTHE WIND TURBINE COMPANY OF 


W16 


537 CANADA LTD., Toronto 


What the exhibitors are showing 


Ace Electronics Associates, Inc. 

99 Dover Street, Somerville 44, Mass. 
Booth 465 mee 
Aaron N. Solomon and Robert E. Linden 
Complete line of Acepots and Acetrim precision 
wire wound potentiometers from 42” diameéer 
to 6” diameter conforming to AIA specs and 
multi-ganged units, linear and non-linear, plus 
the new Sub-Miniature Acerelay* and Acehom* 
trimmer. 


Adams Engineering Ltd., 

Montreal - Ottawa - Toronto 
Booth W-20 

F. W. Deacon, C. B. Adams and R. 
MacArthur 


Acme Electric transformers*, Allied Control 
relays, Daven Co. resistors and precision 
switches*, Transitron Electronic Equipment rec 
tifiers, Silicon transistors*, diodes. 


Aeromotive Engineering Products Ltd. 
5257 Queen Mary Rd., Montreal 

Booth 163 

N. Silberberg, H. Parker, K. Tucker 

Fire detectors, high temperature thermal switch- 
es, temperature indicators, precision potentio 
meters, capacitors, miniature precision switches 
miniature gear heads, miniature bearings, count- 
ers, electronic timers. 


Aerovox Canada Ltd., 
1551 Barton St. East, Hamilton. 
Booth 546 


*Indicates IRE member. 
‘Indicates new product. 
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@ Name 

@ Address 
@ Booth 

@ Principals 
@ People 

@ Products 


Aircraft Appliances & Equipment Ltd., 
585 Dixon Side Road, Toronto 15 

Booth 567 

Jack & Heintz, Inc., Filtron Co. Inc., The 
Strong Electric Corp., Electronic 
Specialty Co. ; ‘ 

P. Galvin, W. J. White, R. A. Bishop, 

D. S. Adams, L. V. Myslivec. 

Radio noise filters, electronic relays and boxes, 
L-band antennas and switches, power supplies, 
testing equipment for electronic and electrical 
circuitry, nylastic clips and bearings.* 


Aircraft-Marine Products of Canada Ltd. 
194 Wilson Avenue, Toronto 12 

Booth 342 

B. C. Wallace, R. M. Hutcheson, N. 
Gagne, D. Ogilvie, W. Laing, W. Briggs, 
R. Forest. 

Solderless terminals, and splices, shielded wire 
ferrules and shielded wire splices, pulse form- 
ing networks and capacitors, taper pins, taper 
tab receptacles, patchboard programming sys- 
tems, printed circuit terminals, patchcord pro- 
gramming systems, printed circuit terminals, 
hand tools and automatic machines, connectors 
for splicing enamel insulated wires without 
stripping, Spirap and Amprap for tying wiring 
harnesses 


Alford Manufacturing Co., Inc. 

299 Atlantic Avenue, Boston 10, Mass. 
Booth 461 

D. P. Flood, H. H. Leach} 

Automatic RF Impedence plotters, television 
broadcast transmitting antennas, diplexing filters 
and bridges, coaxial transmission line switches 
and components, slotted coaxial measuring lines 
calibrated RF attenuators*. 


Alpha Aracon Radio Co. Ltd., 

29 Adelaide St. West, Toronto 1. 

Booth 430 ; 

Marion Electrical Instrument Co., Gre- 
mar Mfg. Co., Arcolectric Switches Ltd., 
Tung-Sol Electric Inc., R. Gladstone, 
B. Elder, C. Mariet, H. Rash, S. Apple- 
baum. 
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Panel meters, rf coaxial connectors, toggle 
switches, receiving and industrial tubes will be 
featured in the display. Come in and register 
for the new industrial electronic components 
catalogue to be mailed out in December. 


Alpha Wire Corp., 

200 Varick St., New York 14, N.Y. 
Booth 430B : 

H. B. Saltzman, J. Kirschbaum, C. Fish- 
bein. 

Altemp high temperature teflon wire, flexible 
polyvinyl tubing, plus a complete display of 
commercial and MIL spec. electronic wire and 
cable. 


Amalgamated Electric Corp. Ltd. 

384 Pape Ave., Toronto 6. 

Booth 232 : 

General Electric Co. of England, Nife 
batteries 

Dr. W. E. Rowlands, A. R. Abbott, 

L. W. Jones, H. McLafferty 

High power hydrogen thyratrons*, special pur- 
pose cathode ray tubes*, special purpose receiv- 
ing tubes*, audio tubes*, transmitting tubes*, 
cold cathode cyclic indicating unit* suitable for 
continuous telemetering of multiple quantities, 
back indication of remote conditions and opera- 
tion of remote equipment. 


American Electrical Heater Co., 

6110 Cass Avenue, Detroit 2, Mich. 
Booth 558 

F. W. Kuhn?#, B. V. Benton. : 
Complete line of American Beauty soldering 
irons and accessories including American Beauty 
temperature regulating stand for electric solder- 
ing irons and new American Beauty transformer 
type electric soldering irons (Catalog Nos. 
T-12 and T-30)*. 


The American Superior Electric Co. Ltd., 
482B Eglinton Avenue West, Toronto 12. 
Booth 136 

J. S. Louden, P. James, W. Murphy. 
Powerstat variable transformers for 50/60 cycle 
and 400/800* cycle application, double wound 
powerstat with isolated secondary; portable 
powerstat for 1.0 ampere maximum, instantan- 
eous electronic, electro-mechanical and tubeless 
magnetic Stabiline* automatic voltage regulators 
for 60 cycle and 400 cycle service, temperature 
limited diode, Superior 5-way binding posts. 


Ampex American Corp., Canadian Di- 
vision, 1537 The Queensway, Toronto 14. 
Booth 570-572 

B. Simpson, B. Fisher, R. McBridet, and 
other Ampex personnel. 

Magnetic recorders and reproducers for use in 
acquiring scientific and engineering data. All 
types, including miniature units for rugged 
environment, airborne, and laboratory units will 
be displayed. In addition, Ampex Magnetic 
Tape* will be introduced for the first time in 
Canada 


Andrew Antenna Corp. Ltd. 

606 Beech Street, Whitby, Ont. 

Booth 253 

Dr. V. J. Andrewt, J. W. McLeod?, R. P. 


Matthews?t. 

Buttonhook antennas for high frequency micro- 
wave, waveguide for scatter, and flexible trans- 
mission line will be exhibited. 


rco Electronics Inc., 
64 White St., New York, N.Y. 
Booth 560 
E. M. Rothenstein and others. 
At the booth will be the Elmenco Dur-Mica 
Capacitor line which has been expanded to 
include greater capacity and voltage ranges. 


A. T. R. Armstrong Ltd., 

700 Weston Road, Toronto. 

Booth 169 

Sarkes Tarzian Inc., Reeves Soundcraft 
Corp., Kulka Electric Mfg. Co., Hollings- 
worth Co., Good-All Electric Mfg. Co., 
Automatic & Precision Mfg. Co., Fluoro- 
carbon Products Inc. : 

A. T. R. Armstrong, D. F. Eakin, R. R. 
McGlogan, S. Niciejewski, W. Kulka, E. 
Edelman, R. Hollingsworth, W. Platt, R. 
Solins, M. Morse, C. Colozzi. 

Principal products will be exhibited including 
selenium and silicon rectifiers, magnetic record- 
ing tapes, terminal blocks and toggle switches, 
solderless terminals, watertight switch and shaft 
seals, self-sealing bolts, teflon components, mylar 
dielectric capacitors. 
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S. A. Armstrong Ltd., 

1400 O’Connor Drive, Toronto 16. 

Booth E-10 

W. E. Peugh, W. C. Stethem 

Display will feature the Bell & Gossett Dualex 
printed circuit telecommunications equipment 
for ground and airborne applications, and the 
Dualex digital selective calling system 


Assembly Products Inc., 

Chesterland, Ohio. 

Booth 554 

J. Saint-Amour?, R. Pugsley?, L. Rowe, 
D. McGinnis. 

Load sentry overload control*, magnetic contact 
relay* that will withstand up to 500 G’s, the 
Model 126 VHS non-indicating meter-relay, the 
Liad control instrument combining the functions 
of an analog to digital converter and a multi- 
contact meter-relay, “‘package” controls, and 
panel meters. 


Astral Electric Co Ltd., 

44 Danforth Road, Toronto. 
Booth 559 

Ferrograph Tape Recorders, 
Lee Electronic Components. 
W. Siephens, A. J. MacLean, B. Coyne. 
Miniature soldering irons with special iron 
plated tips will be shown along with the EMI 
battery operated portable tape recorder and 
Hellermann cable markers and sleeves 


Belling & 


Atlas Radio Corporation Ltd., 

50 Wingold Avenue, Toronto. 

Booth 444, 446, 450 

Hewlett-Packard Co., Gertsch Products 
Inc., Kin Tel, Sierra Electronic Corp., 
George W. Borg Corp., Tel-Instrument 
Co. Inc., Industrial Test Equipment Co., 
Eric A. Lindgren & Associates, Interna- 
tional Rectifier Corp., Elco Corp., Amp- 
erite Co., Consolidated Wire & Assoc. 
Companies, Continental Electric Co., 
Drake Mfg. Co., Advance Relays, Indust- 
rial Hardware Mfg. Co. Inc., Switchcraft 
Inc., Telex Laboratories Inc., Walsco 
Tym * Corp., Radio Components 
Ltd., Bradford, F. Sargeant, N. Curtis, 
A. z" Rosenthall, C. Cottrell, N. Eldred, 
J. Bass, McCormick, D. Richardson, 
A. Ogg, A. Dworkin, S. Brander, R. 
Jones, A. Jacobs, A. T. Keenan, S. 
Hoffman, S. Janikun, N. Duncan. 


The display will feature the latest products of 
the principals listed above 


Aviation Electric Ltd., 

200 Laurentien Blvd., Montreal. 
Booth 452 

Canadian affiliate of Bendix Aviation 
Corp 

D. R Taylor, C. D. Garbutt, F. 


Williamst, J. Ford, C. N. Watts, A. J. 
Lewis, J. Meister, J. H. Crisp, T. D. 
White. 


Tubes and transistors*, pygmy connectors, air 
craft and marine electronic equipment, aircraft 
and marine communication equipment, commu- 
nication towers*, Benseal harness*, electronic 
test equipment. 


Bach-Simpson Ltd., 

1255 Brydges St., London, Ont. 

Booth 128, 229A 

Bach-Simpson Radiometer of Copen- 
hagen, Associated Research Inc. 

F. Bates, G. Smith, J. R. Bach, R. 
Wilton. ; 
On display will be a full line of panel instru 
ments* including aircraft, military and switch- 
board types; electronic test equipment; instru- 
ment shunts and current transformers; full 
range of resistance components including metal 
film* and hermetic seal* tapes. 


Bayly Engineering Ltd., 

First Street, Ajax, Ontario. 

Booth 247 and 249 

Du Mont, Boonton, Beta, Sorensen, 
DeMornay-Bonardi, Boesch Mfg., M. C. 
Jones Electronics, Non-Linear Systems. 
B. deF. Baylyt, H. F. Philp+, D. Mc- 
Pherson, B. Jamesont, H. “owellt, B. 
Joyce, E. Doeringer. 

Oscilloscopes*, recording cameras*. pulse gen- 
erators*, voltage regulators*, D.C. supplies*, 
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A.C. supplies, high voltage testers, digital volt- 
meters*, toroids, telephone jacks*, sharp cut-off 
filters*. 


Beaconing Optical & Precision Materials 
Co. Ltd., 455 Craig St. West, Montreal. 
Booth 129 

Lambda-Pacific Engineering Inc. 

W. R. Walsh, A. Buckee, H. S. Toczy- 
lowski, M Martin. 

On display will be a portable microwave sta- 
tion*, 6000 mc, 1 watt; microwave power ampli- 
fier*, 50 watt, rack mounted; electro-mechanical 
memory storage system* for semi-automatic 
sortation systems; working model of semi-auto- 
matic sortation conveyor*; automatic and semi- 
automatic sortation handling systems using 
electro-mechanical and electro-optical storage 
memory units*; teletype station selectors* that 
are dial operated with answer-back feature 


Beatty Bros. Ltd. 

Fergus, Ont. 

Booth 566 

W. H. Fuller 

Scale models of masts and towers for TV, com- 
munications, etc. including twin masts, H-type 
masts, wall supported masts and towers. Com- 
ponent parts and accessories including mast 
sections, bases, isolating bases, tension scales. 
This will be first showing of all products in one 
display. 


Behlman Engineering Co., 

114 South Hollywood Way, Burbank, 
Calif. 

Booth 564 

J. Schroeder 

On display will be the Behlman Invertron elec- 
tronic AC power supply featuring silent opera- 
tion, stability and accuracy. 


Belden Mfg. Co., 

4647 W. Van Buren, Chicago, Ill. 

Booth 533. 

L. A. Thayer, R. P. Maddox, F. 
Timmons. 

New type E* and type EE*, Teflon insulated, 
Mil Spec 16878-B, Hook up wire in sizes 16 
through 30 with either extruded or tape Teflon 
insulation. Samples of the wire and copies of 
a new catalogue will be available at the booth 
Also on display will be the 807 Merchandiser 
to stimulate sales of electronic wire and cable 
in popular lengths and sizes 


Berkley Div., Beckman Instruments Inc., 
2200 Wrightt Ave., Richmond 3, Calif. 
aon 266. 
S. Dayton, J. Scheck. 

od in the display will be the new 10 mc 
Eput* meters having 7 place direct digital 
readout, 10 modes of operation without plug-ins 
and 0.1 microsecond resolution. Also on dis- 
play will be the preset Eput* meters with vari- 
able time bases for direct readout without 
conversion. Other new equipment will be a 
portable universal counter and timer* with nine 
modes of operation. 


Bishop Sons & Co. Léd., 
588 Eastern Ave., Toronto 8. 


Booth 535 
G. H. Bishop, R. M. Bishop, R. W. 


Bishop, V. A. Bishop. 

The exhibit will feature a demonstration of 

Ww ales Fabricator with Duplicator and Dupl-- 
scope used for precision hole punching in sheet 

metal templates, chasses, panels, etc. to .005” 

tolerances, using standard tooling in short runs 

up to 500 pieces. 


Bomac Laboratories, Inc., 

Salem Road, Beverly, Mass. 

Booth 260 

E. D. Benson. 

TR-ATR-PreTR Silicon diodes, dual-magnetrons, 
surge protectors, pressurizing windows, spark 
gaps, reference cavities, shutter tubes, klystrons, 
and plumbing. 


Boston Insulated Wire & Cable Co. Ltd., 
118 Shaw Street, Hamilton. 

Booth 168 

J. Burley, R. Cowan, R. Berner, R. A. 
Dunlop. 

Wires and cables for high temperature appli- 
cations will be featured together with examples 
of extra flexible types. Several examples of 
custom made types will also be displayed. 





tIndicates IRE member. 
*Indicates new product. 
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British Physical Laboratories, 

Radlett, Herts, England. 

Booth 363. 

Dr. V. A. Sheridan, Mrs. R. E. Sheridan, 
A. D. Sheridan. 

Range of valve voltmeters covering AF to VHF 
impedance bridges, inductance and capacity 
bridges including comparators, A.F. oscillator, 
Millimicrosecond pulse generator, attenuators, 
insulation testers, frequency meter, complete 
range of panel mounting meters including her- 
metically sealed instruments and 270° arc indi- 
cators, electrical tachometers. 


Burndy Canada Ltd., 
1530 Birchmount Rd., Scarborough, Ont. 


Booth 436. 
W. H. Pemberton, J. Foster, K. Laidman, 
R. W. Holliday, R. Davies, 

P. LeMesurier. ht 
Uni-ring* method of terminating and grounding 
the braid on shielded cable, Unilok* gang dis- 
connect connector in either the pressurized or 
non-pressurized version, Bandolug and Termatic 
automatic terminating machines, Sealink* and 
Fingrip* solderless connectors. 


Burroughs Corp, Electronics Tube Div., 
P.O. Box 1226, Plainfield, N.J. 


Booth 366 

A. B. Shessert, J. Macauley. 

Products to be featured are: Decade Counter* 
with Nixie* readout designed for visual and 
electronic error-free operation; Optimeter* 
(transfer storage counter) that counts, samples, 
stores and operates all readout devices; three 
sizes of Nixie* — standard, super and minia- 
ture. These are gas filled, cold cathode, 10 digit 
numerical indicator tubes having a common 
anode. 


Canada Wire & Cable Co. Ltd., 
147 Laird Drive, Toronto 17. 


Booth 529 

R. H. Andrews, H. A. MacLean, L. C. 
Perigoe, R. R. Young. | 

Display will consist of a wide selection of the 
wires and cables manufactured by the company 
in Canada. This includes electrical conductors, 
magnet wire, communications and rf wires and 
cables, polyethelene and paper insulated lead 
covered telephone cable. Two features will be 
the new polyester* type magnet wire and the 
teflon* insulated high tension wire. 


Canadian Admiral Corp. Ltd., 
501 Lakeshore Rd., Port Credit, Ont. 


BoothW22 
L. Irvine, M. C. Keating. 

Admiral Radarscope Speedmeter which operates 
on the Doppler radar principle and incorporates 
the features of built-in crystal calibrator to 
ensure accuracy at all times, meter reading time 
control, speed limit setting and battery volt 
meter. The Admiral Dot/bar generator which 
provides a source of Dot or bar patterns for 
convergence adjustments on color receivers as 
well as linearity checks on any TV receivers. 


Canadian Applied Research Limited, 
1500 O’Connor Drive Toronto 16. 

Booth 349 

M. Manson, D. Ross, W. Haehnel, W. 
Hurley, W. Wilson, I. Reid, D. Richard- 
son, G. Quinney, D. Dalzell. _ 

Step transmitter*, transistor amplifier*, servo 
motor gear head*, instrumentation cameras, 
automatic tri-film processor, R-Theta mnaviga- 
tion computer system, Gamble stereo plotter, 
automatic ice detection and shedding control 
system, airborne profile recorder* and other 
specialized instrumentation components and 
systems. 


Canadian Broadcasting Corp., 

354 Jarvis St., Toronto. 

Booth 330 So 

R. E. Penton and engineering staff 
Network map showing coverage of CBC and 
rivate stations as well as demonstration of 
ower power repeater stations. 


Canadian Electric Resistors Ltd., 

16 Curity Ave., Toronto 16. 

Booth 130 — : 

British Electric Resistance Co. Ltd. 

K. J. Beeby, K. Game, R. Ratcliff, Mrs. 
H. Manley. 

Resistors and voltage regulating components will 
be shown, including vitreous enameled resistors, 
rheostats, potentiometers, collet type knobs, auto 
transformers and rotary regulating transformers. 





tIndicates IRE member. 
*Indicates new product. 
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Canadian Electronics Engineering, 

481 University Ave., Toronto 2. 

Booth W-18 

C. A. King, H. Pricet, K. W. Linest, 
I. R. Duttont, R. E. Swan, R. Mac- 
Donald. 


The technical engineering publication covering 
Canada’s Electronic Industry. Published monthly 
on the 4th. Directory issue in June. Exhibitors 
and visitors to the IRE Canadian Convention 
anl Exposition are invited to use the courtesy 
telephone located in Booth W-18. 


Canadian General Electric Co. Ltd., 
Electronic Equipment & Tube Dept., 
Toronto. 

Booth 352 

M. D. Locke, J. C. Hazelwood, W. J. 
Hillis, E. J. Gareau, F. Ward, P. T. 
Wilson, I. A. Mayson, C. L. Stroud, R. P. 
DeKarwin and others. 

Complete line of electronic tubes and semi- 
conductors including receiving tubes, ignitrons, 
image orthicons, power tubes, picture tubes, 
cathode ray tubes, transistors, germanium and 
silicon rectifiers. Ultracon broadcast remote 
control, Progress Line mobile radio combina- 
tions and controls, SPO 5050 five circuit junc- 
tion radio communications equipment and acces- 
sories, synchronous communications display of 
military electronic equipment, aircraft instru- 
ments, industrial television Intra-Tel system. 
Much of the equipment will be in actual opera- 
tion. 


Canadian General Electric Co. Ltéd., 
Industrial Products Depi., Toronto. 
Booth 152, 154, 156 

F. Penny. A. H. Tutte. 

Display will include permanent magnets, instru- 
ments, power transformers, rectifiers and 
capacitors. 


Canadian General Electric Co. Ltd., 
Lamp Department, Toronto. 

Booth 335 

W. Edgeley and others. 

The Lamp Department will display filaments, 
supports and other specialty components sup- 
plied to the manufacturers of radio tubes. 


Canadian Marconi Co., 

2442 Trenton Ave., Montreal 16 

Booth 135, 137, 139, 141, 145. 

Baird Associates, Atomic Instrument Co. 
Exhibit will include tubes and components, 
instruments, transmitters and receivers, marine 
communications and navigational equipment, 
aviation electronic equipment, radio and tele- 
vision station equipment. 


Canadian Patents & Development Ltd., 
100 Sussex Dr., Ottawa. 


Booth 451 

J. R. Johnson 

Combined exhibit with National Research Coun- 
cil. New developments in various fields in- 


cluding electro medical equipment, aids to navi- 
gation, crash position indicator, high precision 
resistance thermometer, high vacuum gauge, 
microwave antenna with circular holes. These 
are new developments not yet available com- 
mercially but most are open for licensing to 
manufacturers. 


Canadian Westinghouse Co. Ltd., 
Electronics Div., P.O. Box 510, Hamilton. 
Booth 359, 256, 258. 

General Precision Labs, Link Radio 
Corp. 

R. R. Guenett, S. H. Wilkinsont, W. M. 
Lower, H. J. Merrittt, E. M. Hepburn, 
D. S. Farquharson, E. L. McDonald, 
J. C. Wilder, D. W. Smart, D. Heys, 
B. J. Paterson. 

The communications field will be represented 
by the new Microwave Scatter Communications 
equipment*. The electronic industrial control 
section will exhibit resistance welding equip- 
ment, Nultrax machine tool control* systems 
and G.P.L. closed circuit television. The defence 
products section will illustrate guided missile 
development, torpedoes, radar and other pro- 
ducts for military applications. 


Canadian Wilbur B. Driver Co. Ltd., 

85 King St. E., Toronto. 

Booth 364. 

Wilbur B. Driver, N.J., H. Clark & Co. 
Ltd., England, Western Gold & Platinum 
Co., Calif. 


F. J. McCully, J. W. Webster, F. R. 
Flaherty. 

Electrical resistance alloys for electronic, chemi- 
cal and mechanical applications. Low vapor 
pressure brazing alloys, alumina, ceramics. Lam- 
inated phenolic sheets, rods and tubes. Micanite 
commutators, molding and flexible micanite. 


Cannon Electric Canada Ltd., 

160 Bartley Drive, Toronto 16. 

Booth 252. F 

B. Bradley, J. Callan, L. Calverty, T. 
Hayest, G. Heathwood, B. Jervis, C. 
Legge, B. Pugh, L. Scott, G. Whyte. 
Electrical connectors and cable assemblies for 
guided missiles, electrical, electronic, aircraft, 
radio, TV, etc. industries. 


Capitol Radio Engineering Institute, Inc., 
3224-16th Street, N.W., Washington, 


D.C, 

Booth 233. 

E. A. Corey, S. Robert Chester. 

Home Study Courses in Electronic Engineering, 
broadcast engineering, aeronautical electronic 
engineering, television engineering, radar and 
servo engineering technology and principles of 
leadership. 


C. P. Clare & Co., 

3101 W. Pratt Bivd., Chicago. 

Booth 365 

F. J. Wilmot, E. Olsen, N. E. Prichard, 
S. Bennett, V. H. Ames 

Relays, spring driven switches, lever keys, turn 
keys, push keys, and mercury wetted relays 
will be featured in the display. 


Alex L. Clark Ltd., 

3745 Bloor St. W., Toronto 18. 

Booth 133 

Audio Devices Inc., N. Y. 

W. G. Farrow, G. W. Birley, K. Jones. 
Cellulose acetate and mylar-base magnetic re- 
cording tape for home and industrial applica- 
tions, extra-precision audiotape for computers 
and telemeters, audiofilm for sound recording, 
blank recording discs, Master audiotape*, C 
slot reel*. 


Collins Radio Co. of Canada Ltd., 

11 Bermondsey Rd., Toronto 16. 

Booth 551, 553, 550 special 

E. H. Edge, H. Thorp, H. Boyce, D. 
Gerrior, M. Binions. 

Single side band transmitters and receivers, new 
lightweight airborne equipment, kineplex, trans- 
portable scatter van. 


Computing Devices of Canada Ltd., 

Box 508, Ottawa. 

Booth W-2. ° 

Bendix Aviation Corp., Epsco Inc., Traid 
Corp., Solartron Electronic Group Ltd., 
Northwestern Engineering. 

Bendix G-15, computer, 16,000 core magnetic 
core memory*, 100 channel kicksorter*, Antac 
navigation system, electronic and nuclear test 
equipment. 


Conrad Inc., 

141 Jefferson St., Holland, Mich. 

Booth 244. 

D. F. Beechey, C. F. Conrad, K. L. 
Dadd 

On display will be a number of environmental 
test chambers suitable for testing electronic 
equipment under various climatic conditions and 
altitudes. 


The Constanta Co. of Canada Ltd., 

280 Regina Ave., Montreal. 

Booth 331. 

W. Bastanier, Mrs. W. Bastanier 

High stability precision deposited carbon resis- 
tors for 40C and 70C ambient temperature 
Built to applicable MIL Specs. 


Continental-Diamond Fibre of Canada 
Ltd., 46 Hollinger Road, Toronto. 


Booth 259 

The display will contain a selection of the 
products manufactured by the company as well 
as several of the instruments used for non- 
destructive testing. Sheets, rods, tubes and 
fabricated parts of Diamond vulcanized fibre, 
Dilecto laminates, and metal clad laminates for 
printed circuits will be shown along with tefion 
tapes. Testing equipment will include a Sperry 
Reflectoscope, several Dawe instruments, a 
strain gauge using a new principle of measur- 
ing, a French Photostress instrument for meas- 
uring stress, and’an inspection instrument using 
radioactive isotopes. 
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Cossor (Canada) Ltd., 
301 Windsor St., Halifax. 
Booth 161 


D & B Sound & Signals Inc., 

39 Notre-Dame St. E., Montreal 1. 

Booth E22 _ 

R. G. Drouin, H. Pfaff, A. A. Booth. 
Couch fire alarm equipment*, Trix sound equip- 
ment, Unicorn speaker*, column type speakers, 
complete line of Lustraphone microphones, in- 
cluding lapel microphones*. 


Dawe Instruments Ltd., 

1654 Bank St., Ottawa 

Booth 332. 

Cinema-Television Ltd., re Electro- 
selenium Ltd., L.E.M. Co. L 

S. A. Rybb, R.L. lg 

Electronic communications equipment, electronic 
industrial equipment comprising sound and 
vibration meters, type 1414 vibration indicator*, 
balancing machines, ultrasonic thickness gauges 
and stroboscopes. A stroboscopic display show- 
ing the formation of water drops in jet stream. 
Spectrometers, absorptiometers, etc. and other 
photo electrical instruments used in electro- 
chemical analysis. 


Daystrom Limited, 

840 Caledonia Road, Toronto 10. 

Booth 142. 
H. W. Cowan, D. R. Best, D. Beattiet, 
R. Ryan, C. Rutledge, R. J. Berry, S. 
Dunkerley. 

On display will be Heathkits; Weston Panel 
meters, test equipment, electronic instruments 
and sensitive relays; Daystrom Pacific sub- 
miniature and trimming potentiometers, and 
gyros; custom built instruments by Daystrom 
Instrument and Daystrom Nuclear; Vamistor* 
precision film resistor. 


Decca Radar (Canada) Ltd., 

23 Six Points Road, Toronto 18. 

Booth 544 

Stone-Chance Ltd. 

W. C. T. Cran, L. J. Dennetit, J. W. 
Paddont, C. Sanctuary, M. Deckett. 
Representative company products, commercial 
and military radar, will be exhibited. 


Design Tool Corporation, 

80 Washington St., New York 6, N.Y. 
Booth 246 

D. Beechey, W. Krakauer. 

Lead-Former cuts and forms leads of coaxial 
components for printed boards, terminal pins of 
special shapes. Lead-Bender cuts and/or bends 
leads to right angles. Straightening equipment 
to straighten crimped and bent leads of coaxial 
components. Auto-Board automatically selects, 
positions, drills and inserts components into 
printed boards. 


Dow Corning Silicones Ltd., 

1 Tippet Road, Downsview, Ontario. 
Booth 539_ . 

D. C. R. Miller, D Hamilton. 

Equipment made by Canadian Electronic Manu- 
facturers, in which silicone products are used, 
will be exhibited. ‘These include ceramic and 
mica capacitors, wire wound resistors, coils, 
gaskets, “O” rings an dsilicon lubricants. 


Eitel-McCullough, Inc., 

San Bruno, Calif. 

Booth 155. 

Complete line of ceramic tubes including high 
power amplifier klystrons, reflex klystrons, cera- 
mic receiving tubes, negative grid tubes*, switch 
tubes, rectifiers. Also on exhibit, the world’s 
largest electron tube, a 10 foot 6 inch 1250 
kilowatt klystron. A demonstration of the 
immunity to damage by electrical shock of a 
ceramic negative grid power amplifier. 


Electrodata, Division of Burroughs Add- 
ing Machine of Canada Ltd., 1313 
Wellington St., Ottawa. 

Booth 337 | 

C. J. Williams, W. R. Wade, W. Hz. 
Jenkins, R. F. Mason, J. R. Holmes. 
ElectroData 101 electronic digital computer that 
is desk size and self contained including mag- 
netic memory drum, page printer, punched 
paper tape output, power supply and arith- 
metic unit. DataFile* electronic storage and 
filing system with 20, decimal digits of 
storage. Cardatron* punched card buffering 
and editing unit. 





tIndicates IRE member. 
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Canadian enterprise has 
built solid foundation 





W. H. Jeffery, P.Eng. 

President, Radio-Electronics- 
Television Manufacturers Association 
of Canada (RETMA) 

Vice-President and General Manager, 
Philco Corporation of Canada Ltd., 
Toronto 


The outstanding success and growing popularity of this great I.R.E. Cana- 
dian Convention and Exposition is proof of the maturity of the Canadian 


Electronic Industry. 


In its beginnings our electronic industry was largely manufacturing and 


merchandising offshoots of foreign corporations. 


In a few short years the 


growth in volume and scope of the electronic industry in Canada has brought 


about a new horizon of independence. 


The Canadian engineer has attained a sphere of his own. His initiative, 
intelligence and curiosity, teamed up with the courage and long-range planning 
of management, has combined to forge a solid foundation in continued growth 
as exemplified by this Convention and Exposition. The Canadian Electronic 
Industry says to the world, “We in Canada are making our contribution to 
the welfare and security of our democratic way of life.” 





Electrodesign, 

736 Notre Dame West, Montreal 

Booth 458. 

H. H. Schwartz. 

Exhibit wili include a cross section of princi- 
pal’s products covering the field of electronic 
and electrical instruments as used in electronic 
research, development and bio-medicine. Elec- 
tronic and electric devices for use in the applied 
or industrial fields will be exhibited and 
demonstrated. 


Electro Devices Inc., 

580 Main St., Wilmington, Mass. 

Booth 464 

P. J. Post and others. 

On display will be a semi-automatic miniature 

toroid coil winder capable of winding single, 
multi-stranded, cotton covered and teflon wires, 

featuring power dereeler. 


Electro-Measurements Irc., 

7524 S.W. Macadam, Povtland 1, Ore. 
Booth 532. 

Canadian Rep.: MEL Sales. 

L. A. Moriuft. 

Universal impedance bridges, resistance and 
comparison briiges, decade voltage dividers, de- 
cade capacitors, decade resistors. Model 291 
Universal impedance bridge*. 


Electromechanical Products, 

Markham Road, tery Ont. 

Booth 562. : 

A. G. Shackt, R. White. 

Power supplies covering entire range to 5,000 
volts and 15 amps, — instrumentation*, volt 
meters, ohmeters, frequency counters and 
timers, transistorized test equipment*, ampli- 
fiers, oscilloscopes, subminiaturized components 
and transducers, radar test equipment and 
power supplies, recording equipment, FM/FM 
and PWM/FM telemetering components and 
equipment. 
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Electronic Instruments (Canada) Ltd., 

44 Wellington St. E., Toronto. 

Booth 432. P 
Associate company of Electronic Instru- 
ments Ltd. 

A. R. Crawford, E. M. Boehm. 

Electronic instruments for research and industry 
for the accurate measurement of resistance, 
time, voltage, current, chemical processes. The 
Vibron Electrometers* for the measurement of 
low currents and voltages from high impedance 
sources. 


Electronics & Communications, 

31 Willcocks St., Toronto. 

Booth 429 

T. W. Lazenby, H. E. Dallyn, W. Evan- 
Jones. 

Monthly trade publication devoted to the elec- 
tronics and communications industry. 


Electro Sonic Supply Co. Ltd., 

543 Yonge St., Toronto. 

Booth 159 

C. MacKenzie, A. Herron, C. Savage, J. 
Moore, R. Adair, B. Dempster. 

A wide selection of electronic components and 
equipment will be exhibited. These will be 
representative of the stock normally available 
from Esco wholesale stores. The new catalogue 
will be available at the booth listing the items 
from major component manufacturers which are 
sold by Esco. 


Ericsson Telephone Sales of Canada Ltd., 
130 Bates Road, Montreal 

Booth 463. 

L. M. Ericsson, Sweden, North Electric 
Co., Ohio. 

E. Kuhn, J. Edbrooke, H. C. Emery. 

Long life ruggedized tubes*, rotary switches, 
relays, one piece telephone instrument — the 
Ericofon*. 








Erie Resistor of Canada Ltd., 

4972 Dundas St. W., Toronto 18. 

Booth 360. 

G. F. Eaton, G. F. Kempf. 

Ceramic capacitors, PAC module units*, feed 
through capacitors, standoff capacitors, button 
mica capacitors*, resistors. 


Executone Communication Systems Ltd., 
331 Bartlett Ave., Toronto 4. 

Booth 257 

R. McCreary, J. E. Dobbie, H. Marsh, 
M. Rowe, W. H. Casselman, J. V. 
Swingler, A. H. Royce, V. P. Burke, 
C. L. Friend, D. L. Baird, D. A. C. 
Bingham, R. S. Martin 

Electronic Intercom—voice paging and emer- 
gency alarm system including equipment for 
office, plant and outdoor application. Electronic 
data gathering and other special systems will be 
displayed. 


Ferranti Electric Limited, 

Industry Street, Toronto 15. 

Booth 468 

W. L. Davis, R. J. Hunter, D. E. Nuttall, 
T. Clark. 

An airline reservation system will be demon- 
strated using the Ferranti Business Transactor 
which may be used by IRE visitors to make 
mock reservations. The work of the company 
on computer numerical control of machine tools 
will be illustrated by a film. Equipment demon- 
strating the foreward techniques of the company 
will be shown, including vhf receivers, con- 
tamination meters, magnetic drums, high speed 
paper tape readers and components such as 
read/write heads, delay lines and printed wiring 
packages. 


Filtron Co., Inc., 

131-15 Fowler Avenue, Flushing, N.Y. 
Booth 563 

S. Barry, L. Milton, S. Perry, J. Milton, 
J. Lory, M. First. 

Trigger and high power types rf interference 
filters, screen room filters, fixed capacitors, de- 
lay lines, pulse networks, coils, noise measure- 
ment testing and service, radar pulse packages*. 


Fleet Manufacturing Ltd., 
Fort Erie, Ontario. 
Booth 264 


General Adding Machine Co., 

36 Yonge St., Toronto. 

Booth 333 

Contina Ltd., Liechtenstein. 

J. Asmis, C. Euler. 

Curta precision calculator for adding, sub- 
tracting, multiplying, cubing, square rooting. 
The 15 digit Model 2* will be on display 


General Communications Ltd., 

980 O’Connor Dr., Toronto. 

Booth W-24 

Widney-Dorlec Co., Techniflex Mfg. Co., 
Excel Electric Service Co. 

E. Whyte, R. E. Claridge, R. Ferrari. 
Components for making aluminum cabinets and 
racks; valve operator that operates through the 
entire stroke of the valve from totaly open to 
totaly closed; ground detector for locating 
ground faults in electrical systems such as 
factories. 


General Instrument, F. W. Sickles of 
Canada Ltd., 151 Weber St. S., Waterioo, 
Ont. 

Booth 466. 

F. W. Sickles Div., Automatic Manufac- 
turing Corp., Micamold Electronics Mfg. 
Co. 

A. Fromanger, A. Price, J. Kuhn, H. 
Tovell. 

Automobile radio tuners, VHF and UHF tun- 
ers, 110 deg. TV yokes and flybacks, color TV 
yokes and flybacks, K-trans for TV and radio, 
coils for radio and TV, loop antennas, delay 
lines, communication coils, coils for military 
devices, silicon diodes, electrolytic paper and 
mica capacitors. 


General Radio Co., 

99 Floral Parkway, Toronto 15. 

Booth 541 and 543. 

D. B. Sinclairt, P. A. Bergstad?, A. 
Kingsnorth, R. J. Provan, S. W. DeBlois7, 
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H. H. Dawes?t, C. E. Worthentf. 

Decade resistors and capacitors, laboratory 
standards of capacitance and i 
vacuum-tube voltmeters, pulse generators, delay 
lines, impedance bridges, random noise gener- 
ator, time/frequency calibrator, electrometer, 
megohmmeter, sound - measuring equipment, 
Variac autotransformers, automatic voltage re- 
gulator, oscillators, standard-signal generators, 
stroboscopes and motor controls. 


The Glendon Co. Ltd., 

44 Wellington St. E., Toronto. 

Booth 362 

B. O. Williams, R. W. F. Carrington. 
Resistors, connectors, coax. relays, iron and 
ferrite cores, record player pick-up arms, tran- 
sistors, magnet wire, hook-up wire, RG Cable, 
intercom cable, commutators, panels, hardware, 
glass seals, spring coils, etc. for radio, tv and 
electronics 


Hackbusch Electronics Ltd., 

23 Primrose Ave., Toronto. 

Booth 238 

Stromberg-Carlson Co., Sylvania Electric 
Products Inc., Technical Alliance Corp., 
Caledonia Electronics & Transformer 
Corp. 

W. Cranfield, H. Knap, T. Graham, L. 
Davidge, R. Hackbusch?. 

Products that will be shown include a broad 
range of telephone equipment, multiplex equip- 
ment, Pagemaster* personal paging radio system, 
school and public hall intercommunication sys 
tems, Hi Fi equipment, fm tuners, magnetrons, 
klystrons, geiger tubes, transistors, germanium 
and silicon rectifiers, custom designed and made 
transformers and coils, and a complete line of 
military and commercial antennas such as air- 
borne, ground radar, yagis (50 to 1000 mc) and 
tv receiving antennas. 


Hammond Manufacturing Co. Ltd., 
Wellington St. W., Guelph, Ont. 

Booth 454. 

L. M. Hammond, K. W. Hammond, R. S. 
Hammond, F. O. Hammond, C. A. 
Robinson?, H. D. Iler7, B. Brown7, B. 
Bruce, R. E. Wilson. 

Replacement power, audio, control and indus- 
trial transformers, custom made power and 
audio transformers in MIL-T cases, metal fabri- 
cations, displays of wires, insulation, lamina- 
tions. 


Heinemann Electric Co., 

132 Plum St., Trenton 2, N.J. 

Booth E-6 

B. A. Plesser and others. 

A giant plastic working model of the Heinemann 
type A overload relay will be the feature of the 
booth Also in the display will be a complete 
line of hydraulic-magnetic (non-thermal) circuit 
breakers in sizes from 0.050 to 100 amps. New 
products shown will be the AMI17_ aircraft 
breaker which is interchangeable for 400 cps, 
ac or dc use 


Helipot Corp., 
Newport Beach, Calif. 
Booth 265 
D. Duncan, D. McNeeiy, K. Heller, F. 
Witte, D. Silverman, H. Schmidt, J. 
Peyton, R. Smart. 
Basic product lines precision potentiometers, 
triming type potentiometers, turns-counting 
dials, digital turns counting dials, and variable 
delay lines. Monitoring and control components 
linear scale ac ammeters, expanded scale 
voltmeters, both ac and dc, frequency meters, 
and current transformers. Rotating components, 
servomotors, servomotor-rate generators, high- 
temp synchros, sweep resolvers, and induction 
potentiometers Standard electromechanical 
breadboard parts—precision gears and differ- 
entials, magnetic clutches, ball and disc inte- 
grators, grid plates, and associated hardware 


John Herring & Co. Ltd., 

3468 Dundas St. West, Toronto. 

Booth 338 

Aemco Inc., Barber-Coleman Co., Forti 
phone Co. Ltd., Landis & Gyr Inc., 
Mucon Corp., National Capacitor Co., 
Riplex Co. Inc., Shallcross Co., Stevens- 
Arnold Inc., Rattray Co. Inc., H. B. 
Instrument Co., Constanta Co. 

J. Herring?, R. E. Parrott. 

Equipment to be displayed includes military, 
commercial, miniature, ultra high speed and 
resonant relays; photo-electric controls; minia- 
ture blowers; ball and roller bearings; trans- 
formers; capacitors; fractional h.p. motors; 


inductance, 





resistance bridges; test sets; decade resistance 
boxes; voltage dividers; delay lines; attenuators; 
switches; wirewound resistors; deposited carbon, 
high stability resistors. 


Honeywell Controls Ltd., 

Vanderhoof Avenue, Toronto 17. 

Booth 351. 

Micro switch precision switches and controls. 
industrial instrumentation, including high speed, 
high frequency, direct writing oscillographs, 
aeronautical controls and related devices 


Samuel C. Hooker (Canada) Ltd., 

4126 Bathurst St., Toronto. 

Booth E-4 

Barry Controls Inc., Cambridge Thermi- 
onic of Can. Ltd., Aerovox Corp., Electra 
Mfg. Co., The Gudeman Co., Hoffman 
Electronics Corp., Speer Carbon Co., 
Kings Electronics Can. Ltd., New Eng- 
land Transformer Co., Roanwell Corp., 
Carl W. Schutter Mfg. Co., Sigma In- 
struments Inc., Belltron Mfg. Co., 
Scaico Controls Inc., Aero -Instrument 
Co., Glass/Tile Ind. Inc. 

W. Bradner, S. C. Hooker, B. J. O’Con- 
nel*’ G. Mackay. 

Shock and vibration control equipment, coil 
forms, hardware, printed circuit components, 
delay lines, filters, silicon junction diodes, solar 
cells, transformers, microphones, magnetic am 
plifiers, audio equipment and consoles, thermal 
time delay relays, frequency meters. 


The Hoover Co. Ltd., 

Gage & Barton Sts., Hamilton. 

Booth 239. 

Hoover Electronics Co., Rotron Mfg. 


Co. 

B. Bradley, D. Coffin, G. Godfrey. 

The exhibit will feature airborne telemeterirg 
equipment, a complete line of digital computer 
building blocks*, an analog to digital converter, 
an airborne interference blanker, and represen- 
tative types of small motors. 


M. J. Howard & Co., 

132 Crocus Ave., Ottawa. 

Booth E-12 

Emerson & Cuming Inc., Burnell & Co. 
Inc., Water Mfg. Inc., Induction Motors 
Corp. 

L. Schwartz, C. L. Emerson, Jr., M. J. 
Howard. 

Casting and impregnating compounds and 
foams*, plastic rod and sheet stock, microwave 
absorber*, darkroom materials, toroidal and 
crystal filters for all telemetering, SSB and 
communications applications, precision potentio- 
meters, chokes, meters and torque watch gauges, 
precision motors, blower-motor combinations, 
servos and dynamotors. 


Huggins Laboratories Inc., 

711 Hamilton Ave., Menlo Park, Calif. 
Booth 445. 

R. A. Huggins, V. D. Vanenhoest. 

Exhibit will include permanent magnet focused 
traveling wave tube amplifiers, solenoid focused 
twt amplifiers and backward wave oscillators. 
Featured will be the 100 mw output twt ampli- 
fiers*, models HA-28, HA-29, and HA-31, 1.0 
to 8.0 kmc. 


Hysol (Canada) Ltd., 

184 Laird Drive, Toronto 17. 

Booth W-4 

R.'H. Smith, W. Jenner?, V. Lorenzini, J. 
Jewell. 

Samples showing applications for epoxy (plastic) 
insulation; potting and encapsulation of coils, 
transformers, condensers, bushings; various elec- 
tronic and electrical power components. Hysol 
6900 Series* (flexible epoxy) will be shown 


The Indiana Steel Products Co. of Can. 
Ltd., Kitchener, Ont. 
Booth 146. 

M. J. Marko, C. D. 
Troy. ; 
Hyflux Almico V permanent magnets, cast and 
sintered Alnico magnets (all grades and sizes), 
new Indox V ceramic magnet*. Magnet design 
engineering service will also be featured to 
assist visitors with their smagnetic problems. 


MacLeish, G. P. 


The Institute of Radio Engineers, 

1 East 79th St., New York 21, N.Y. 
Booth 170 

W. C. Copp? and others. 
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Complete information on membership and the 
activities of IRE. Applications will be accepted 
from current members for registration in any 
of the 26 professional groups specializing in 
particular fields of the industry. 


Instronics Ltd. 

11 Spruce St., ‘Stittsville, Ont. 

Booth. 341. pm, 
Borg-Warner Corp., Donner Scientific 
Co., Empire Devices Products Co., Gruen 
Industries Inc., Lavoie Labs. Inc., ’Milliva 
Instrument Corp., Potter Instrument Co., 
Racal Engineering Ltd., Radio Frequency 
Labs. Inc., Texas Instruments Inc., Volks 
& Schaffer Mfg. Corp. 

J. E. Knowles?7, R. Pricet. 

Digital pressure system, UHF slotted line, VHF 
standard signal generator, analog computer, 
servo accelerometer, noise and field intensity 
meter, frequency meters, oscilloscopes, spec- 
trum analyzer, automatic production test in- 
struments, frequency comparator, various VT 
VM’s, magnetic tape handlers, instrument cali- 
bration consoles, magnet charger, rectilinear 
recorders with amplifiers, very-low-noise ampli- 
fiers, communications receiver, FSK equip- 
ment.* 


International Electronic Research Corp., 
145 West Magnolia Blvd., Burbank, Calif. 
Booth 262. 

J. E. Markley, Jr.7, J. C. McAdam?, H. 
Riggs, F. Miller, D. ’Rich. 

Heat-dissipating shields for miniature, sub- 
miniature, octal and power electron tubes, and 
socket and shield assemblies for printed circuit 
application.* Elin power oscillators* and in- 
struments. 


The International Nickel Co. of Canada 
Ltd., 55 Yonge St., Toronto. 

Booth 542. 

J. K. Swinton, S. Spoor, B. J. Hayden, 
J. E. Totton. 

Wire and strip, powdered metals, tube com- 
ponents, Alnico magnets, nickel-cadmium bat- 
teries, magnetron tubes, switches. 


International Resistance Co. Ltd., 

300 Campbell Ave., Toronto. 

Booth 355. 

K. J. Davis, E. D. Smith, N. Papizan, 
D. C. Morfitt, D. Lloyd, L. Albert. 
Products manufactured in Canada_ will be 
featured at the IRE Exposition. These are 
telephone type relays, metal film resistors, 
waveguide components, rf connectors, fluoropile 
laminates, special duty loud speakers, solenoid 
coils, hermetically sealed switches, delay lines, 
coaxial cables. 


Kay Electric Co., 

14 Maple Ave., Pine Brook, N.J. 

Booth 534 ’ 

Cdn. agent: MEL Sales, Arnprior, Ont. 

J. Gilmore. 

Display will feature Vari-Sweep* sweeping 
oscillators for radar and telemetering IF’s, 
Rada-Pulser, Sr.* pulse carrier generator, utility 
oscillator, microwave Mega-Nodes noise figure 
noise equipment, Sona-Graph and Vibralyzer 
sound vibration analysing equipment, transistor 
amplifier, bfo Audiolator, transistor oscillator 
and transalyzer for measuring alpha and beta 
cut-off to 50 mc. 


Kester Solder Co. of Canada Ltd., 

51 Bruce St., Brantford, Ontario. 

Booth 435 

T. Fleming. 

Featured at the exhibition will be the Kester 
Solderforms (preformed solder) in the form of 
washers, discs and special stampings of solder. 
They are flux filled and require no other flux. 


Lake Engineering Co. Ltd., 

767 Warden Ave., Scarborough, Ont. 
Booth 438. 

A. Ainlayt, F. P. Taylor, D. N. McLean, 
N. Knowlton, Miss J. James, Miss E. 


Duncan. 

A complete range of electronic components and 
hardware applicable to the radio, television, 
commercial and industrial electronics industry. 


Laval University, 
Dept. of Electrical Eng., Quebec, P.Q. 
Booth E-18 


Leonard Electric Ltd., 
346 Bering Avenue, Toronto 18. 
Booth 569. 


Anre Products Co., Cherry Products 
Co., G-V Controls Inc., Globe Industries 

Inc., Hetherington Inc., U.S. Dynamics 

Corp. 

L. May?, J. Murray, D. M. Gow, N. A. 

Etherton, E- Barraclough. 


Magnetic amplifiers, magmeters*, hermetically 
sealed circuit breaker, choppers, vibrators, push 
button, toggle, lever switch, indicator light, 
switch light combinations*, thermal time delay 
relays*, miniature motors, gear trains, blowers, 
high temperature diodes. 


E. G. Lomas Co. 

227 Laurier Ave. W., Ottawa. 

Booth 166. _ 

Allied Industries, Circon Component Co., 
Co-Operative Industries, Eastern Pre- 
cision Resistor Corp., Microwave Assoc., 
LEL Inc. 

E. G. Lomas, P. Ingram. 

Precision electronic components with emphasis 
on miniaturization, ruggedness and high tem- 
perature operation. These include flexible wave- 
guide duplexers, TR tubes microwave silicon 
diodes, magnetrons, low noise I.F. amplifiers, 
coaxial connectors, standard and miniature, 
printed circuit components such as contacts 
eyelets, rivets, connectors and miniature wire- 
wound resistors. Low-loss capacitors of Mylar, 
Tefion and Polystyrene dielectric, miniature in- 
dicator lamps, miniature oscilloscope*, minia- 
ture multi-turn wire wound resistors*. 


Marsland Engineering Ltd., 
154 Victoria St. South, Kitchener, Ont. 
Booth 329. 


John W. Marslandt, G. J. Irwint, R. W. 
Walker, G. M. Coxt 

Television tuners, wire wound resistors, perman- 
ent magnet loudspeakers, variable tuning con- 
densers, trimmer capacitors, Ledex rotary solen- 
oids, precision gears and gear trains, naviga- 
tional equipment for the RCN and RCAF, 
servo mechanisms and servo components. 


McCurdy Radio Industries Ltd., 

22 Front St. W., Toronto. 

Booth 245. 

M. Stechly, K. MacKenziet, G. Fawcett, 
G. E. McCurdy* 

McIntosh high fidelity amplifiers manufactured 
under license in Canada, McCurdy Radio Indus- 
tries commercial and high fidelity turntables, 
broadcast audio and video amplifiers, power 
supplies, completely packaged broadcast master 
control facilities.* 


Measurement Engineering Ltd., 
Arnprior, Ontario 

Booth 538 ; 

D. A. Bamford, P. C. Boire?. 

Naval sound broadcast system, sound powered 
telephone system, examples of custom fabricated 
metal work for the electronics industry, indus- 
trial electronic controls. 


Measurements Corp., 

Boonton, N.J. 

Booth 555 

H. R. Gray, H. W. Houck. 

On display will be the Model 72 square wave 
generator*, a source for checking the perform- 
ance for audio and video systems, components 
and cathode ray oscilloscopes; Model 59 Mega 
cycle meter combination including carrying 
case; FM signal generators including the Mode! 
95 with high stability and low distortion and 
one of the units in the 210 series* designed for 
FM receiver measurements. 


Mechron Engineering Products Ltd., 
2437 Kalabar Rd., Ottawa. 

Booth 344. 

J. H. Rowlattt, C. Weese, R. Hooker, 
S. T. Ballantyne, G. H. Askwith, N. K. 
Found, W. H. Bayley. 

Moving * coil meters, fast rise-time square wave 
generators, radiation hazard monitoring equip- 
ment; miniature soldering irons; headsets; multi- 
cylinder gas pump; argon gas ‘purification unit, 
flexible lettering H.F. neon sign*, pyrometric 
equipment and thermocouples; dry x c/w 
manipulators; blood pressure indicator*, balloon 
theodolite c/w recorder. 


MEL Sales Ltd., 

Arnprior, Ont. 

Booth 536, 538 

Measurement Engineering Ltd., Servo 
Corp. of America, Endevco Corp., Probe- 
scope, Keithley Instruments, Sensitive 
Research Instrument Corp., Technology 
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Instrument Corp., Acton Labs, Inc., 
Krohn-Hite Instrument Corp., Reflectone 
Inc., Trad Electronics Corp., Calidyne 
ae Communication Measurements Lab. 
ne 

E. E. Whittaker, J. Turnert, F. Ball, 
Ingram, A. Perkins, G. Rosamond. 
Precise electrical indicating instruments, nuclear 
instrumentation, precision potentiometers, phase 
measuring instruments, servo analyzer, pyro- 
meter, servo laboratory, industrial controls, 
filters, oscillators, power supplies, accelero- 
meters, vibration system, ne nn Oy “Mel- 
Trols” — industrial controls*, low frequency 
spectrum analyzer*. 


Microwave Associates Inc., 
Northwest Industrial Park, Burlington, 


Booth 164. 
Canadian Rep.: E. G. Lomas. 

S. Kariotis, D. W. Atchley, Jr., E. 
Stromsted, 
Magnetrons, radar duplexer tubes, microwave 
silicon crystals, silicon power rectifiers*, wave- 
guide components and test equipment, L-band 
TR tube*, high power TR-ATR-preTR tubes*. 


Minnesota Mining & Manufacturing of 
Canada Ltd., Oxford St. E., London, Ont. 
Booth 571. 

Display will include representative samples of 
the Scotch brand pressure sensitive tapes and 
electrical insulation material manufactured by 
the company. 


Mycalex Corp. of America, 

125 Clifton Blvd., Clifton, N.J. 

Booth 132 

J. H. Duboist, A. D. Gibson. 

Supramica 560*, Supramica 555 and Supramica 
500 ceramoplastics, made with synthetic mica. 
Supramica 560 will --y7 operating tem- 
peratures in excess of 500 deg. C. Also Syn- 
thamica synthetic mica and ycalex TM com- 
mutation switches for telemetering. 


The Narda Microwave Corp., 

160 Herricks Rd., Mineola, N.Y. 

Booth 540. 

W. A. Bourke, J. C. McGregor. 

Display will feature UHF and microwave test 
equipment (waveguide and coaxial), bolometers 
(barretters) and thermistors. 


National Carbon Co., 
805 Davenport Rd., Toronto 4. 


Boith 241. 
G. L. Gardiner, F. C. 


W. H. Bell, 

Tustin?. 

The new Solid Electrolite Battery* will be 
feature item on display. Included also will be 
representative company products such as radio, 
electronic and flashlight batteries. 


National Fibre Co. of Canada Ltd., 
Atlantic & Hanna Aves., Toronto 3. 
Booth 251. 

R. F. Bogarts, N. E. Jepson, J. Brown, 
A. Borchards, H. A. Frankel, C. W. 
Abbott. 

Vulcanized fibre and laminated plastics, fabri- 
cated, panels and parts. Copper-clad laminates, 
Nylon rod and parts, Fibre and Phenolite 
sheets, rods and tubes. Fibre material, handling 
boxes, trays, barrels and trucks. 


National Research Council, 

100 Sussex Dr., Ottawa. 

Booth 451. 

J. R. Johnson. tlie. 
Eleciro medical equipment—aids to navigation 
— crash position indicator, high precision resist- 
ance thermometer, high vacuum gauge, micro- 
wave antenna with circular holes. Display to 
be in conjunction with Canadian Patents & 
Development Ltd. 


R. H. Nichols Ltd., 

2781 Dufferin St., Toronto 10. 
Booth 242. 

A. W. Bleue, A. M. McLeod, N. A. 
Smith, G. R. Snider, W. W. Langley, 
R. W. Moll. 

Battery chargers, voltage regulators, radio 
station transmitter control equipment, telemeter- 
ing equipment, electronic test instruments, in- 
sulation testers. 
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Northern Electric Co. Ltd., 

Montreal, Belleville and Lachine 

Booth E14. ' 

Members of the Technical Staff 

A selection of products manufactured in the 
Montreal and Belleville plants of the Com- 
munications Equipment Divisions and _ the 
Lachine plant of the Wire and Cable Division 
including PBX, Traffic Control, broadcast, 
public address, magnaphones, wire and cable 
and other communications apparatus. 


Northern Industrial Products Ltd., 

41 Crockford Blvd., Scarborough, Ont. 
Booth 162. 

Westline Products Div., Los Angeles. 

E. F. Wahl, M. Engle. 

E-Z Code wire identification markers for the 
electrical and other trades. Tel/A/Pipe iden- 
tification markers for identification of pipes of 
all kinds. 


Oki & Willadsen Ltd., 

47 Crockford Blvd., Toronto 16 

Booth 447. 

Sido Ltd., Alcon rx ‘onrene 

A. R. Gardner, 3.2. 

Display will include LB circuit boards*, 
edge-lit panels*, precision dials in plastic and 
metal, fabricated plastic insulators, nameplates 
(both engraved and etched), terminal boards 
and marker strips, Sido terminals and terminal 
boards, hardware as supplied by Alcon Metal 
Products. 


Paisley Products of Canada Ltd., 

36 Upton Rd., Scarborough, Ont. 

Booth 545 

Peter P. Paisleyt, Max Morris. 

Electrical insulation materials, ferrites, precious 
metals, insulators, copper clad phenolic lamin- 
ate board, insulating sleevings. 


Philco Corp. of Canada Ltd., 

Don Mills Road, Don Mills, Ont. 

Booth 460 

A. Price, R. Weese, W. S. Potts, A. A. 
Haddock. 

Representative products illustrating the wide 
range manufactured by the company will be 
exhibited. Radio, TV receivers, communications 
equipment, TV transmitters and studio equip- 
ment, electronics training aids, and products 
for the Armed Forces will be shown. 


Charles W. Pointon Ltd., 

6 Alcina Avenue, Toronto. 

Booth 467, 469 

Astron Corp., Carter Motor Co., Dale 
Products Inc., H. H. Buggie Inc., General 
Cement Mfg. Co., Multicore Solders Ltd., 
John F. Rider Publisher Inc. 

C. Pointon, A. E. Jolley, C. D. Court- 
nage, J. W. MacDiarmid, E. W. Spence, 
R. McPherson. 

Principals’ products will be on display including 
capacitors, dynamotors, converters, precision 
resistors and technical publications. 


Polarad Electronics Corp., 
43-20 34th Street, Long Island City 1, 


N.Y. 

Booth 530 

R. J. Sheloff, A. A. Goldberg. 

On display will be the latest design of spectrum 
analyzers, widebahd microwave signal genera- 
tors, receivers. 


Polytechnic Research & Development Co. 
Inc., 202 Tillary St., Brooklyn 1, N.Y. 
Booth 431. : 

H. C. Nelsont, W. J. LaHifft, W. J. 
Slawsonf. 

Display will consist of microwave and elec- 
tronic test equipment featuring the L-Band 
rotary standing wave indicator* used for meas- 
uring impedance from 100 to 1700 mcs. 
Potter & Brumfield, Inc., 

Princeton, Indiana. 

Booth oy 

W. Huse 


Relays — ail types, all sizes, for all applications. 


Practical Electronics Television College 
Ltd., 813 Bloor St. stone Toronto. 
Booth 531 





+Indicates IRE member. 
*Indicates new product. 
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H. Schmidt, B. Penner, V. E. Ross. 

The theme of the display will be the work of 
the college and the training aids used to teach 
the service technicians. The schools located at 
Toronto, St. Catharines, Windsor, Moncton and 
St. Johns, Nfld. all teach the’ same courses 
giving both theoretical and practical training 
to the student technician. 


Precision Electronic Components (1956) 
Ltd., 50 Wingold Ave., Toronto 10. 
Booth 243. 

A. Simoni7, A. Norman. 

The company will exhibit three different sizes 
of quality variable composition resistors: Type 
VG for 3 watt rating, type RA (%4” diam) for 
2 watt rating and Type S (%2%” diam) % watt 
rating. 


Pye Canada Ltd., 

82 Northline Rd., Toronto 16. 

Booth 350 

On display will be representative products manu- 
factured by Pye and the companies which they 
represent in Canada. This includes mobile com- 
munications equipment*, broadcast and under- 
water TV, telephone apparatus, scientific in- 
struments, marine radio telephones. 


Quality Hermetics Ltd., 

45 Hollinger Road, Toronto 16. 

Booth 231 

H. A. Cohen7, A. H. Brooks?*. 

Products to be displayed are glass-to-metal her- 
metic seals including button seals for rectifiers. 
capacitors, filters, etc.; crystal holders; individual 
terminals and feed throughs for relays, trans- 
formers and networks; stand off terminals; multi 
terminal headers; transistor and diode en- 
closures; refrigerator seals; polarized ‘plugs; 
connectors. 


Radiation Inc., 

P.O. Box 37, Melbourne, Florida. 

Booth 443. e's 

Canadian rep.: Radionics Inc. 

J. Petersen, B. Yagerman, S. Ungar. 

FM Telemetry transmitter, RF power amplifier, 
Telemetering monitor-mixer. 


Radio Condenser Co. Ltd., 

6 Bermondsey Rd., Toronto 16. 

Booth 134 

Price Elect. Corp. 

E. Pemberthy, R. Randall, C. D. Mur- 
dock, R. J. Raymer, N. J. Cushman. 
Domestic, commercial and military variable 
condensers, manual and push button permea- 
bility auto tuners, UHF television tuners, com- 
mercial and military relays 


Radionics Ltd., 

8230 Mayrand St., Montreal, Que. 

Booth 441. ; 

NJE Corp., Victoreen Instrument Co., 
Northam Electronics, Radiation Inc. 

S. H. Ungar, F. Mannino, T. C. Gams, 
R. Morris. 

Display will include completely transistorized, 
regulated power supplies* nuclear radiation 
measuring equipment, Veeco leak detector* and 
high vacuum equipment, pressure and position 
transducers, accelerometers and miniature mag- 
netic tape recorders. 


Radio Speakers (Canada) Ltd., 
37 Hanna Ave., Toronto 3. 
Booth 556 


This manufacturer of loudspeakers is providing 
a courtesy restroom for exposition visitors. 


Radio Trade Supply Ltd., 

595 Yonge St., Toronto. 

Booth 236 

Amperex Electronic Corp., Blonder- 
Tongue Labs. Inc., Mullard Ltd., Sprague 
Electric Co., Ward Leonard Electric Co. 
F. Butcher, D. Thorne, F. White Jr. 
Representative products manufactured by the 
principals will be featured in the display. 
Ruggedized and special purpose tubes, power 
resistors, rheostats, Littl-Lytic* and Tantalex* 
capacitors, and closed circuit television will 
highlight the exhibit. 


Raytheon Canada Ltd., 

61 Laurel St. E., Waterloo, Ont. 

Booth 367. , 

J. R. Cann, R. S. Williams, G. S. Mc- 
Elhinney, J. E. Kadisht, F. Barlow. 
Equipment designed for the Department of 
Transport’s new airport and airways surveil- 
lance radar*, tramsisiors, voltage stabilizers, 


marine electronic equipment, mechanical and 
magnetic components. 


RCA Victor Co. Ltd., 

1001 Lenoir St., Montreal. 

Booth 453, 459, 455. 

K. Hetherington, K. Chisolm. 

Equipment to be displayed includes microwave, 
mobile and SSB communications, television, 
satellite equipment, transistorized remote ampli- 
fier, antenna duplexers, battery operated relay 
equipment*. 


Rogers Majestic Electronics Ltd., 

11-19 Brentcliffe Rd., Toronto 17. 

Booth 150 

Phillips, Mullard and Amperex Tubes & 
Components. 

G. G. Armitage, M. C. Patterson, D. S. 
Simkins, S. Yablo, K. Johnson, V. Cum- 
mings, R. Gale, J. Beardall. 

The Rogers booth will comprise three specialized 
displays: Transmitting and special purpose tubes; 
receiving tubes, picture tubes and semi-conduc- 
tors; electronic components. Feature of the 
display will be the Pearl* capacitor which is a 
new advance in miniaturization, color coding 
and high voltage rating. 


R-O-R Associates Ltd., 

1470 Don Mills Rd., Don Mills, Ontario 
Booth 261 

Beckman Instruments Inc., Berkeley Div. 
of Beckman, Ballantine Labs Inc., Bruel 
& Kjaer, Huggenberger, George Kelk 
Ltd., Moseley Co., Sanborn Co., Vectron 
Inc., Bomac Labs Inc., Helipot Corp., 
International Electronic Research Corp., 
Mepco Inc., Microdot Inc. 

J. S. Root, E. A. Ossmann, R. Haywood, 
T. D. Dalzell?, Z. Holden, J. Arff. 

Data and control systems, electronic voltmeters, 
sound and vibration instruments, strain gauges, 
ac voltage regulators, x-y recorders and plotters, 
high speed graphic recorders, microwave spec- 
trum analyzers, precision resistors, miniature 
cables and connectors. 


Rotron Manufacturing Co., Inc., 

7-9 Schoonmaker Lane, Woodstock, N.Y. 
Booth 237. 

W. W. Blelock, Jr. 

Subminiature vaneaxial fans*, having diameters 
of 1%” to 3”. Axial flow flushing fans with 
a range of 10 to 1000 cfm. Centrifugal blowers, 
regular and inverted, rated at 8 to 2000 cfm. 
Radial wheel and multistage blowers building 
up to 30” of pressure wg. Cooling panels for 
standard 19°’ relay racks*. Transmitting tube 
supports. Airflow interlock switch. 


Royal Military College of Canada, 
Electrical Engineering Dept., 
Kingston, Ont. 

Booth 437 

Prof. W. D. Ryan, 
Holbrook. 

Educational work will be featured in the display 
with approximately four experiments typical of 
those conducted by third and fourth year stud- 
ents in Electrical Engineering and Engineering 
Physics at the Royal Military College of Canada. 


Lt.-Col. G. W. 


Rutherford Agencies, 

8355 Labarre St., Montreal 9. 

Booth 537. 

Cornell-Dubilier Electric Corp. 

W. C. Otto, E. D. Rutherford. 

On display will be electrolytic paper, ceramic, 
mica, oil, tantalum, mylar and motor start 
capacitors, interference filters, vibrators and 
vibrator converters, CDR _ rotors, Sportsman 
senior powercon*, 


San Fernando Electric Mfg. Co., 

1509-35 First St., San Fernando, Calif. 
Booth 456, : 

D. E. Rubendall, L. R. Smith, G. H. 
Giles. 

Paper and foil capacitors to Mil-C-25 specifica- 
tions with CAMESA approvals and having 
Mylar, Polystyrene and Teflon dielectric. Pre- 
cision potentiometers, displayed will include 
single turn, multi-turn, non-linear and special 
design potentiometers. The Mite-e-Mite* sub- 
miniature precision potentiometer will be 
featured 


Sealectro Corp., 
610 Fayette Ave., Mamaroneck, N.Y. 
Booth 229B 
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Role of electronics is growing with 
each new development 





Col. R. D. Harkness, DSO, MC 
Member, Advisory Committee, IRE 
Canadian Convention and Exposition 
President, Canadian Electrical 
Manufacturers Association (CEMA) 
President, Northern Electric Company 
Ltd., Montreal 


This year’s Canadian Convention and Exposition to be held under the 
auspices of the Institute of Radio Engineers promises to be as singular a 
success as was its predecessor of 1956. 

From the early days, the contributions of the radio engineers of Canada 
to the communications and allied fields have been outstanding. It is inevitable 
that their role will become even more significant with the continuing introduc- 
tion of new and revolutionary applications. 

The I.R.E. Canadian Convention and Exposition is a matter of vital interest 
not only to our scientific members but also to the representatives of diversified 
business and industrial interests whether they are concerned with defence 
requirements or domestic needs. 

There is no let-up. Every year brings its new developments. Sometimes 
they come as infinitesimal components of apparatus which open up certain 
new fields and even industries. Sometimes they come in the form of spectacular 
achievements on the grand scale like radar, microwave and tropospheric scatter. 

In spite of the rapid strides made with television, it is possibly one medium 
that has not yet realized its full potential. That it has far-reaching aspects in 
industrial application is evident from its use as a monitor for traffic control 
and to observe conditions in unsafe locations in nuclear power stations. 

From small beginnings electronic equipment is penetrating into fields 
which were not even thought of a few decades ago. Electronic equipment, by 
its very nature, calls for extreme complexity in its design and exacting standards 
of precision in its manufacture. 

The manner in which these formidable specifications are being tackled and 
maintained reflects credit upon the Canadian manufacturer and engineer alike. 
Applications derived from defence research are proving themselves in peace- 
time projects. Many of our achievements have only been accomplished by 
the burning of much midnight oil out on the muskeg and the “permafrost.” 

We are confronted with a pace of technological change that is greater 
than we have ever known before, and with an almost unlimited future. 

While two former presidents of I.R.E., James J. McRae, president of 
Sandia Corporation and Donald B. Sinclair, vice-president of General Radio 
Company, were born in this country, this year a signal honor has been con- 
ferred upon Canada, in that the president today, Dr. John Henderson, principal 
research officer for Canada’s National Research Council, is the first president 
of the body who has not been a resident of the United States. 





500 different types of press terminals, such as 
stand-offs, feed thrus, break away connectors, 
test point jacks and plugs, many in both 
miniature and subminiature sizes will be dis- 
played. Principal attraction will be an actual 
press-fit installation setup to be operated by 
visitors. 


Servomechanisms (Canada) Ltd., 

Rexdale Blvd. & Kipling Ave., Toronto 15 
Booth 356. 

C.. H. Hartley, J. H. Legere, S. A. 
Rutland. 

Typical examples of custom designed computors 
and other sub-systems for modern high perfor- 
mance aircraft such as air data computors, 
range servos and vertical scale instrumentation. 
Components for electronic, electrical and 
mechanical assemblies, featuring miniature servo 
and hysteresis synchronous motors. Mechanical 
development apparatus for breadboarding elec- 
tro-mechanical assemblies. Electro-mechanical 
ice detector*. 


Shakeproof/Fastex, 

67 Scarsdale Rd., Don Mills, Ont. 

Booth E20 

C. Christoff, W. Orpin, D. Hart, G. 
Mcllwain. 

Shakeproof power driver and sempak, thread 
cutting screw, lockwashers, Sems. screw and 
washer assemblies, Keps nut and washer assem- 
blies, plastic fasteners and stamping. 


Sigma Instruments Inc., 
170 Pearl St., South Braintree 85, Mass. 
Booth 361 


Relays — sensitive, polar, differential and high be the infrared pyrometer for temperature 
speed; high speed stepping motor and pulse measurement of inaccessible units such as high 
counter; magnetic amplifier relays; photorelays. voltage power line connectors and joints 


A. C. Simmonds & Sons Ltd., Sola Electric (Canada) Ltd., 
100 Merton Street, Toronto. 102 Laird Drive, Toronto 17. 


Booth 248, 250. 

Johnson Matthey & Mallory Ltd., P. R. 
Mallory & Co. Inc., Guardian Electric 
Mfg. Co. Ltd., E. F. Johnson Co., Ohmite 
Mfg. Co., Holub Industries Ltd., Curtis 
Development & Mfg. Co., Weller Mfg. 
Co., Shure Brothers Inc., Industrial Timer 
Corp., Goodman Industries Ltd., Col- 
laro Ltd. : 

L. C. Simmondst, D. S. Simmonds, G. D. 
Pettifer, W. A. Strangways, R. J. Mc- 
Auley, R. C. Ferguson. 

All forms of electronic components including 
tantlum and electrolytic capacitors, switches, 
controls, resistors, rheostats, insulators, jacks, 
plugs, hi fidelity record changers and tape 
decks, hi fi loudspeakers equipment, relays, 
solenoids, soldering guns. 


Sinclair Radio Labs Ltd., 

70 Sheffield St., Toronto 15. 

Booth 549. 

P. Yachimect, A. H. Secord?t, F. G. 
Bucklest, G. Hydet, W. V. Tilston, R. G. 
Sears. 





ications t antenna duplexers. 
interference and isolation filters, microwave 
circuity components and instruments, chart 
analyzer* for curve analysis. Also shown will 
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Booth E-8. 

J. R. McGovernf, R. French. 

Constant .voltage transformers (voltage regu- 
lators) for use as built-in component or as 
auxiliary equipment to electrical and electronic 
apparatus. Regulated dc power supplies, fixed 
and variable designs, employing the Sola con- 
stant voltage transformer* with germanium 
rectifiers and high capacitance filter section. 


Sperry Gyroscope Co. of Canada Ltd., 
6011 Cote de Liesse Rd., Montreal. 
Booth 442 


Standard Telephones & Cables Mfg. Co. 
(Canada) Ltd., 9600 St. Lawrence Bilvd., 
Montreal. 
Booth 449 


Stark Electronic Sales Co., 

Ajax, Ont. 

Booth 230 

Hickok Electrical Instrument Co., Edu- 
cational Electronics Co., Peschel Elec- 
tronics Inc., Science Electronics Inc., 


tIndicates IRE member. 
*Indicates new product. 
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Shielding Inc., Sunshine Scientific Instru- 
ment, Thorens Co., Waltham Horological 


Orp. 

L. Samuel, A. Kasperski, D. R. Evans, 
T. Colgan. 

Exhibit nT include a ruggedized tube tester* 
plus other types of tube testers, oscilloscopes, 
signal generators, television servicing equip- 
ment, volt-ohm-milliameter*, panel meters, 
shunts, shielding enclosures, UG connectors, 
telephone jacks and plugs. 


Tecneek Associates, 

P.O. Box 966, Station “B”, Montreal. 
Booth 235 ; 

Pic Design Corp., Industrial Control Co., 
Trio Labs. Inc. 

L. Bloom, P. J. W. Wellenberger 

A complete line of precision instrument com- 
ponents consisting of shafting, gears-metallic 
and nylon, differentials, speed reducers, drum 
and disc dials, bearings, couplings, cams, 
clutches, hangers, lead screw and limit stop 
assemblies, pulleys, belts, racks, stainless and 
nylon balls, gear boxes, universal joints, de- 
velopment kits, all to AGMA Precision 1, 2 or 


3 in standard shaft sizes of 4", 3/16” and '4”. 


Tektronix Inc 

3 Finch Ave E., Willowdale, Ont. 

Booth 160. 

J. J. Cassidy, S. H. Pyle, M. B. Crouch?, 
R. Lisiecki, B. Kladke, U. Lindenmeyer. 
On display will be the 530- 540 series cathode 
ray oscilloscope, type 575 transistor curve 
tracer*, type 316 10mc 3” portable eer ray 
oscilloscope*, type 536 equal X and Y 2 plug- 
in cathode ray oscilloscope*; plug-in preamplifier 
53/54L,4mv/cm with 24mc BW in 540 series 
CRO’s, and plug-in preamplifier* 53/54 T, trig- 
gér and time base for 536. 


Telecables & Wire Ltd., 

Postal Station “C,” Winnipeg 9. 

Booth 529 a 
R. H. Andrews, H. A. MacLean, L. C. 
Perigoe, R. R. Young. 

Display will consist of a wide selection of the 
wires and cables manufactured by the company 
in Canada. This includes electrical conductors, 
magnet wire, communications and rf wires and 
cables, polyethelene and paper insulated lead 
covered telephone cables. Two features will 
be the new polyester* type magnet wire and 
the teflon* insulated high tension wire. 


The Telegraph Condenser Co. (Canada) 
Ltd., 50 Bertal Road, Toronto 15. 

Booth 336. 

A. J. Bauer, R. W. F. Carrington, R. D. 
Burke. 

Exhibit will show a wide selection of capacitors 
ranging from subminiature types used in hear- 
ing aids to large capacitors used in broadcast 
transmitters and similar application. Of particu 
lar interest will be the tantalum capacitors now 
available for operating temperatures up to 125C. 
and the electrolytic capacitors* now manufac- 
tured in the new Canadian plant of Telegraph 
Condenser Co. (Canada) Ltd. 


John R. Tilton Ltd., 

51 McCormack St., Toronto 9. 

Booth 131. P : 

JFD Manufacturing Co., Capitol Ma- 
chine Co., Dual Record Changers. 

J. R. Tilton, D. B. Black, J. Goodman, 
A. E. Wilson. 

Products to be shown include a variable trim- 
mer, piston capacitors, antennas, connectors, 
airborne electronic components, electrical 
switches, automatic record changers, sub- 
miniature telescoping trimmer capacitors.* 


T.M.C. (Canada) Ltd., 

P.O. Box 1006, Billings Bridge, Ottawa. 
Booth 345. 

D. V. Carrollt, M. Yurkot, A. G. Shef- 
fieldt, P. J. Doyle, E. Horton. 

HF single sideband equipment. HF receivers, 
HF transmitters, single sideband exciters*, HF 
multicouplers, VHF multicouplers*, rhombic 
antenna coupler units, broadband matching de- 
vices, quick disconnect connectors, broadband 
amplifiers*. 


University of Ottawa, 

Faculty of Pure & Applied Science, 
Ottawa. 

Booth E-24 

O. Celinski, J. Therien*, L. 
L. A. Beauchesne?*. 


Equipment to be shown is the electronic equip- 
ment used for research at the university and 


Lemay* 
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The 1957 IRE Canadian Exposition promises to surpass last year’s show 


includes an X-Y recorder, Mosley Autograf, a 
dielectric measuring set using a Boonton Q- 
meter and a G.R. dielectric sample holder, 
microwave equipment used in one of the re- 
search projects. Also included in the exhibits 
will be a model of the university camous and 
various photographs of the research activities. 


University of Toronto, 

Dept. of Engineering, Toronto. 

Booth 568 

Dr. R. J. Kavanagh, Dr. P._P. ‘Biringer, 
H. Card, I. R. Dalton, and others. 


Three of the research projects from the Uni- 
versity will be set up at the booth. One zig-zag 
element from the antenna of the radio telescope 
at the David Dunlap Observatory will be shown 
and tape recordings of signals. from the sun 
will be played. A two-phase transistor oscil- 
lator induction motor-drive system has been 
developed to operate dc motors without the 
use of conventional commutators. This will be 
in operation along with a static three-phase 
frequency doubler reversible motor drive. The 
de control of static frequency doublers pro 
vides a high-gain power modulator. 


Varian Associates of Canada Ltd., 

45 River Dd., Georgetown, Ont. 

Booth 368. 

John Fluke Mfg. Co. 

H. J. R. Court, P. I. Corbellf, L. T. 
King, J. G. Matthiest, E. A. Conquest. 
Display will include many types of reflex 
Klystrons and high power klystron amplifiers. 
Model G-10 and G-11 recorders, power supplies 
and differential voltmeters. 


Vactric (Control Equipment) Ltd., 

1835 St. Catherine St. West, Montreal. 
Booth E-16 

Company products on exhibit will be the whole 
range of size 11 ac servo components along 
with the new series of components in frame 
sizes from 07 to 18. In dc servo components, 
the P800* has been introduced as a direct 
replacement for the P100 but with 50% more 
power. The P200* will be shown too. Servo 
gearheads* and speed reducers* (totally en- 
closed) in frame sizes 07 to 18, breadboard 
components* for fabricating prototype assem- 
blies, and the S105 telemetry switch* consisting 
of dc servo motor, servo gearhead, and bank of 
wafer switches will complete the exhibit. 


W. R. Watkins Co. Ltd., 
41 Kipling Ave. South, Toronto. 
Booth 266 


Welwyn Canada Ltd., 

1255 Brydges St., London, Ont. 

Booth 128, 299A 

F. Bates, G. Smith, J. R. Bach, R. Wilton. 
On display will be a full line of panel instru- 
ments* including aircraft, military and switch- 
board types; electronic test equipment; instru- 


ment shunts and current transformers; full 
range of resistance components including metal 
film* and hermetic seal* types. 


The Wind Turbine Co. of Canada Ltd., 
51 McCormack St., Toronto 9. 

Booth W16. 

A. C. Veldhuist, J. R. Tilton, P. J. H. 
deMan. 


The display will feature radio towers, support- 
ing towers, radio frequency insulators, guys and 
guy hardware, microwave towers, snow, sleet 
and rainproof insulators*, lightning arrestors. 


Technical program 


(Continued from page 59) 


73 QUARTZ CRYSTAL UNITS IN 
CLASS HC-6/u STYLE HOLDERS 
FOR IMPROVED PERFORMANCE 
AND RELIABILITY 

D. M. Eisen, Canadian Radio Manufac- 

turing Corp. Ltd., Leaside, Toronto. 

More stable and reliable frequency 

control through the use of quartz crystal 
units in HC-6/u holders is made possible 
by a newly developed all-glass holder. A 
description is given of the work per- 
formed in developing this holder and of 
the machines devised to process it. Test 
results of quartz crystals enclosed in the 
new holder are provided. 


18 AUTOMATIC ELECTRONIC 
BOILER CONTROL 

M. Gladden, Newfoundland Light & 

Power Ltd., St. John’s, Nfld. 

With mechanically operated transmit- 
ters such as are used for transmitting 
water levels etc., and with pressure trans- 
mitters where the measuring element is a 
Bourden tube or bellows, the float gear 
or pressure measuring element drives a 
shaft in the transmitter. This shaft is 
attached to one end of an instrument type 
spring, the other end of which is con- 
nected to a pivoted arm carrying a coil 
which operates in the field of a pot mag- 
net. The coil is in the cathode circuit 
of a triode tube (contained in the power 
unit), the circuit being completed through 
the distant receivers. 
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Spinning webs of sound 
across the world 

String quartet or jazz combo . . . whatever your favorite 
entertainment may be, Monsanto is at work as you listen, 


on TV, radio, juke box or home phonograph. And on your 


telephone, too! 


For Monsanto plastics help bring the world of sound to 


you in hundreds of ways. 


The colorful face of a juke box, the smart new cabinets of 
J 





radio and television sets are molded of Lustrex, Monsanto’s 
polystyrene plastic. The cables that carry broadcasts over 
distant networks are reinforced and protected by Ultron, 


Monsanto’s vinyl] plastic, which also forms the discs for new 





Hi-Fi recordings. Component parts in giant telecommuni- 


cation systems, too, are intricately molded plastics. 


The communications industry uses over 35 Monsanto 
plastics and chemicals. There is a whole list of Monsanto 
basic products to help your industry do the job more effi- 
ciently, quickly and economically. Your Monsanto repre- 


sentative will be glad to show you how. 





| MONSANTO CANADA LIMITED Montreal « Toronto e Oakville «e Edmonton « Vancouver 


... where creative chemistry works wonders for you 

















MONSANTO WORKS WONDERS 


MONSANTO 


CHEMICALS —PLASTICS 





Monsanto technical service 
bulletins, containing detailed 
information on chemicals and 
plastics suited to your needs, 
are available free on request. 








FOR THE 


Throughout the industry 
Monsanto chemicals and plastics 
are playing a vital part, 

easing production problems 

and improving product efficiency. 
Some of the principal applications 
are listed on the left. 


MONSANTO CANADA LIMITED 


Sales offices: MONTREAL, TORONTO, OAKVILLE, EDMONTON, VANCO 


where creative chemistry works wonders for you 


MONSANTO Canada Limited, Box 900, Montreal, Que. 
Please send me your informative brochures related to the following 


Nome... oath neers : conse POsition...... — 
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The Institute of Radio Engineers’ Canadian convention-exposition 





committee: 





(back row) Clive Eastwood, Grant 


Smedmor, E. O. Swan, L. C. Simmonds, Frank A. Ford, T. M. Lynd, W. F. Choat. (front) R. C. Poulter, Fred Heath, 
Clare A. Norris, (chairman), F. H. R. Pounsett, A. H. Sievert. (Absent: Dr. George Sinclair, C. H. Hathaway). 


For your library 





What properties make materials 
behave as they do? 


The Science of Engineering Materials 


J. E. Goldman, editor. John Wiley & 
Sons Inc., New York, 528 pp, $12.00 


Why do materials behave as they 
do? This book attempts to answer 
this question by applying basic prin- 
ciples of solid state physics to the ex- 
planation of properties of materials. 
It is the result of a series of confer- 
ences and symposia, formal and in- 
formal, that culminated in the Car- 
negie Conference on the Impact of 
Solid - State Science on Engineering 
Education held in Pittsburgh in June 
1954, 

Both the conference and the book 
were, as the editor says, conceived as 
a result of the growing sensitivity of 
physicists concerned with the educa- 
tion of engineers to the need for im- 
parting a basic approach to under- 
standing many modern engineering 
discoveries and inventions since the 
last war. 

Early chapters provide the neces- 
sary background in modern physics 
and also offer an analysis of the gen- 
eral scope and terminology of the solid 
appreciation of the basic atomistic 
phenomena — an appreciation which 
permits utilization of present-day ma- 
terials and allows the reader to antici- 
pate in proper perspective the mater- 
ials of the future. 

A number of outstanding scientists 
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have contributed to the book, includ- 
ing John Bardeen, University of Illi- 
nois who was Nobel Laureate in 
Physics, 1956, Harvey Brooks, Gordon 
McKay Professor of Applied Physics 
at Harvard University and Turner 
Alfrey jnr, director of the Polymer 
Research Laboratory, Dow Chemical 
Co. In defining the actual molecular 
makeup of materials the authors ex- 
plain and interpret, qualitatively, the 


properties of metals, alloys, semi- 
conductors, cements, polymers and 
glasses. (688) 


Radioactivity and Nuclear 
Physics 

James M,. Cork. D. Van Nostrand 
Co. (Canada) Ltd., Toronto; 415 pp; 
$8.35 


To keep in step with the advances 
that have been made in many areas of 
nuclear physics, this introductory study 
of the subject has been revised. The 
third edition includes a new chapter to 
discuss the nucleus from early theories 
to the collective nuclear model. The 
properties of the various types of me- 
sons and their interactions have been 
more clearly established during recent 
months; the work is recorded in the 
text along with news on other high 
energy particles discovered through the 
use of improved particle accelerators 


OCTOBER 1957 


and detectors. The new equipment is 
also described. 

‘The chapter titles of the book are: 
1. Natural radioactivity; 2. The nu- 
cleus; 3. The detection of radiation; 

Induced radioactivity — apparatus; 
5. Alpha rays; 6. Beta rays; 7. Gamma 
radiation; 8. Neutrons; 9. Protons, 
deuterons and tritium; 10. Mesons; 

11. Cosmic radiation; 12. Nuclear fis- 
sion; 13. Some applications of 
radioactivity; 14. Table of isotopes; 
Appendix of six tables. 

Radioactivity and Nuclear Physics 
has been written for use by students 
at the upper undergraduate or begin- 
ning graduate level. (689) 





One hundred electronic circuits 
Milton H. Aronson & Charles F. 
Kezer. The Instruments Publishing 
Company Inc., Pittsburgh 12, Pa. 168 
pp, $2.00 

This little Bristol-bound book is a 
book of circuits not principles. The 
authors state their three primary ob- 
jectives as follows: 

1. To provide a cross-section of 
practical circuits so that the man 
with an electronics problem can find a 
solution or a guide to a solution. 

2. To provide detailed operational 
specifications for each circuit so the 
user need not spend time determining 
the limits of circuit operation. 

3. To illustrate the importance of 
presenting each circuit complete with 
its Operating specs. 

In it are 100 circuits grouped under 
power supplies, amplifiers, oscillators 
and generators, pulse circuits, test in- 
struments, alarm circuits, phototube 


circuits and a miscellaneous group 
such as phase shifters and controllers. 
(690) 
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What’s new in 


view 








Giant radio 
telescope 


reaches 


1,000 million 
light years 


Not a new atomic 


Halogen leak detector which will detect carbon- 
tetrachloride in the human system more than an 
e to relatively small amounts of vapor 


hour after exposur 


What the inside of a tube looks like. Pictures like 













An aerial view of Britain’s 
radio telescope now nearing 
completion at Jodrell Bank, 
Cheshire. The world’s 
largest, it will reach a 
distance of 1,000 million 
light years. Total weight 

is 2,000 tons 


weapon but General Electric's 


Mass production of Raytheon X-ray 


this are taken by the thousand each day by Raytheon pictures of tubes (bottom left) is 
and they show up such defects as cracked welds carried out by the machine above. 
and leads, air bubbles in glass, poor spacing of parts Tubes are shown in their holders 
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Industry news 





Pye move 


Mr. Eric Sullivan, Manager of the 
Pye Scientific Instrument Division has 
moved his division from Ottawa to 
the head office at 82 Northline Rd., 
Toronto 16, Ont. 


Diamond State Fibre Co. of Can- 
ada Ltd., manufacturer of vulcanized 
fibres and industrial laminates, has 
changed its name to Continental- 
Diamond Fibre of Canada Ltd. 


Canadian Admiral Corp. Ltd. have 
established a sales office at 801 Berry 
Street, Winnipeg 12, Manitoba. Sales 
in Winnipeg and the Lakehead area 
were formerly handled by Allan Lyone 
Ltd. 


Fred J. Ball will manage the new 
Montreal office of MEL Sales Ltd. 
at 12389 Cousineau St., Cartierville, 
Quebec. 


Canadian Westinghouse announce 
a “major organizational change” 
creating divisions from four depart- 
ments within the Industrial Producis 
Group. The number of new opera- 
tions divisions announced in the past 
two months now totals seven. 


J. N. Darcy Ltd. of Montreal, who 
manufacture relays and other electron- 
ic equipment, move to a factory in 
Smiths Falls. 


Dawe Instruments Ltd. of Ottawa 
have been appointed representatives 
of Evans Electroselenium Ltd., Har- 
low, England (instruments for spectro- 
graphic and chemical analysis) and 
Cinema-Television Ltd., London, 
England (electronic test equipment). 


MEL Sales Ltd., Arnprior are now 
Canadian agents for the Endevco 
Corporation, Pasadena, California 
(piezo-electric accelerometers). 


Radionics Ltd., Montreal are exclu- 
sive representatives for Westronics 
Inc., Fort Worth, Texas (pen recording 
potentiometers). 


Instronics Ltd., Stittsville, Ontario, 
are responsible for the Canadian sales 
of Detectolab Nuclear Instrumenta- 
tion, Santa Ana, California. 


The Material and Process Labora- 
tory at Aviation Electric Ltd., under 
the control of T. Ravney and staffed 
by metallurgical and chemical engin- 
eers, chemists and technicians has 
been granted approval by the Depart- 
ment of National Defence, RCAF to 
conduct tests for industry on a com- 
mercial basis. 
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has this time delay relay 
aroused such interest? 


Write for Bulletin T-5002 





. . does not 


May be ENERGIZED CONTINUOUSLY . 
. a load car- 


require auxiliary lock-in circuits . . 
rier in itself 

Snap-AcTION contact speed . . . up to DOUBLE- 
Poe, Dous_e-THROW switching. 

Smp_Le HERMETICALLY-SEALED time element .. . 
long life stability. Not subject to aging or fatigue. 
Low Cost as a unit; even lower considering sim- 
plified installation. 

The Name .. . Silic-O-Netic Time Delay Relay 
... Meanina: SILICone controlled, magNETIC 
flux variation. 

It’s New . . . the Type “A” Silic-O-Netic Relay 
is a vastly improved model. 


STRAIGHT FACTS 


Time Delays from 4 to 120 seconds 


Small size Overall dimensions 


Weight 


" 
2 a a | 


3 

Operation 
providing p 
contact pr 

Contact capacity 
AC (Non 


ELECTRIC COMPANY 


166 Plum St., Trenton 2, N. J. 


ives: In Eastern Canada, DOUGLAS T. SHAW, Montreal, P.Q. 
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In Western Canada, F. 
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magnetic principie 


act Operation, good 






D. BOLTON LTD., Vancouver 3, B.C.; Calgary, Alta.; Edmonton, Alta.; Winnipeg 2, Man 








New products 





Oscillator provides two watts 


power output 





ELIN oscillators employ high-Q LC 
tuned circuits, voltage sensitive bridge 
and negative feedback to obtain stability. 
They are available in cabinet models 
(DK-102) or rack models (DK-102R) and 
have been designed for use in preflight 
missile system checkouts, 400-cycle gyro 
testing and time correlation work. The 
manufacturer lists the following specifi- 
cations: FREQUENCY, 250 cps to 
15,000 cps; POWER, 2w (DK-102, DK- 
102R), 6w (DK-106, DK106R); VOLT- 
AGE, 10 30 & 100 volts rms with floating 


centre-tapped output; DISTORTION, 
0.1% maximum harmonic content, 


0.05% maximum ac hum, 0.01% maxi- 
mum noise; FREQUENCY STABILITY, 
+ 0.5% max under usual ambient con- 
ditions, +0.02% max per +10-volt 
variation in line voltage, +0.05% max 
from zero to full load; AMPLITUDE 
STABILITY, +0.1% max under ambi- 
ent conditions, +0.02% max per +10 
volts variation in line voltage, +0.2% 
max from zero to full load. 

Electronics International Co., Burbank. 
Calif. (691) 


Relay has wedge action 
switching principle 

The Mark II relay is based on a 
“wedge action” switching principle to 
achieve positive contact in both the 
energized and de-energized positions 
when used under extreme environmental 
operating conditions. It involves con- 
stantly increasing contact pressure during 
the over-travel period after initial en- 
gagement. The relay is a six-pole, double- 
throw, miniature hermetically sealed unit 
designed for operation in the ambient 
temperature range from minus 65 C 
to plus 200 C. It is designed to with- 
stand vibration in the frequency range 
50 to 2,000 cps at 30 g’s, shock to 100 
g’s, and to switch currents from dry 
circuit levels to 2 amps. The standard 
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unit has a 26.5 v de coil but other values 

can be provided. 
Electro Tec, South Hackensack, N.J. 
(692) 


Range of frequency 
meter detectors 

Three new uhf frequency meter de- 
tectors, models 804, 805 and 806 cover 
the frequency range from 200 to 2,400 
mc. They are absorption type frequency 
meters and each instrument includes a 
resonant cavity, coaxial switch, crystal 
detector, current meter, sensitivity con- 
trol, and type N input and output ter- 
minals. The input signal causes a meter 
deflection approximately proportional to 
the signal level. 


MEL Sales, Arnprior, Ont. (693) 


Amplifier boosts 
telephone signal 

Variable volume control of incoming 
speech signals on telephones is possible 
with the Stromberg-Carlson single-stage 
transistorized amplifier type RA-1000. A 
total gain of 16 db under various line 
conditions and signal levels has been 
claimed in tests made by the manufac- 
turer. Connection is made directly to 
the terminals of the telephone instrument 
and power for the amplifier is provided 
by the central office battery. Current re- 
quired ranges from 0.3 to 2 ma dc, de- 
pending on the loop length and volume 
control setting. 

Hackbusch Electronics, Toronto. (694) 


Power supply controlled 
by transistors 

Designed primarily for use as a power 
supply for a 120 ohm strain gauge bridge, 
this power supply is filtered and regulated 
by transistors. It contains a wired bridge 
with front panel facilities for using from 
one to four strain gauges as either active 
or dummy elements and provides initiz] 





balancing facilities with both coarse and 
fine adjustments. Internal impedance is 
less than 0.25 ohm, ripple is less than 
0.1% of the output voltage, output range 
is 0-25 v dc, 500 ma. 

Spar Engineering & Development, Inc., 
Wyncote, Pa. (695) 


Solvent for ultra 


sonic cleaning 

An industrial solvent for use with 
ultra-sonic cleaning equipment offers 
selected solvency, electrical stability and 
rapid drying. Sonic-Solve No. 113 is 
claimed to remove contaminants without 
affecting plastics, decals, numbers, mag- 
net wire, insulating varnishes, etc. The 
solvent dries rapidly in open air and does 
not require rinsing or neutralizing. Where 
variations and selective solvency are de- 
sirable the manufacturer will test-clean, 
offer recommendations and develop a 
specific formulation for cleaning. 

London Chemical Co. Inc., 
Park, Iil. 


Melrose 
(696) 


Power supply gives 
10 kv at 1 amp dec 

Levinthal Model PC-58 power supply 
produces 0-10 kv at 0-1 amp dec with 
1 percent rms ripple. Either positive or 
negative polarity can be obtained with 
the opposite side grounded. It utilizes 
a three-phaze full-wave bridge circuit 
with metering for both voltage and cur- 
rent. The unit is completely monitored 
and protected and capable of being in- 
terlocked with other equipment. 

Equipment requires about 15 kva of 
power from a 230-volt three-phase 60- 
cps source. 

Levinthal 
Palo Alto, 


Inc., 
(697) 


Electronic Products 


Calif. 


(Continued on page 77) 
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New products—cont. 





Video dummy 
load 





The Model 32A Video dummy load is 
designed to handle up to 700 megawatts 
of peak power and 50 kilowatts of aver- 
age power. It consists of a water-load 
tube, a sump tank containing water used 
salinity and conductivity can be varied 
over wide ranges, a pump to circulate 
the fluid in the load, the tube-type heat 
exchanger which can use tap water as the 
coolant for the dummy-load fluid. Resis- 
tance of the load can be varied from the 
order of 100 ohms to several thousand 
ohms, making it suitable for testing 
modulators designed for the pulsing of 
beam-type tubes as well as magnetron- 
type devices. 

Levinthal Electronic Products Inc., 
Palo Alto, Calif. (698) 


Integrating rate 
gyro 

Model KR-8 integrating rate gyro has 
a self-contained temperature control that 
operates on the heat-of-fusion principle 
and is designed to maintain a temperature 
of 80 C with a tolerance of 1/3 degree. 
The gyro has a dc permanent magnet 
type torque motor which requires no 
reference current. Motor speed is 24,000 
rpm and requires 6.3 volts, three-phase, 
400 cps, 1.15 watts. The gyro has a 12- 
pole variable reluctance type signal 
generator. 

Canadian General Electric Co. Ltd., 
Toronto. (699) 


Photoelectric safety 
device 

To protect operators and equipment of 
punch presses and similar machinery 
from injury or damage, a photoelectric 
safety device has been introduced. The 
Lite-Gard consists of three transistorized 
subassemblies, the light source, receiver 
and relay unit. 

Canadian Westinghouse Co. Ltd., 
Hamilton. (700) 

(Continued on page 78) 
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| e Your Tektronix 


os an 


ORDERING A 


Assisting with all phases 
of the ordering process 
is another of his many 
helpful functions. 





THE CORRECT TOOL 


There are many types of oscilloscopes, each designed for a specific appli- 
cation area . . . from the broad general-purpose oscilloscope to the highly 
specialized instrument. Your Tektronix Field Engineer can help you make 
the best possible investment by recommending the oscilloscope best suited 
to your present and future needs. He will be happy to back up his recom- 
mendation with an actual demonstration of the instrument in your appli- 
cation. But he will not hesitate to recommend some other method of 
attacking the problem if it appears to meet your requirements more 
efficiently. Try him. A no-pressure consultation with him can help you 
select the correct tool for your work. 









PURCHASING DETAILS 


If you are a Purchasing Agent or Buyer, you may occa- 
sionally need information on prices, terms, shipping 
estimates, and best method of transportation on instru- 
ments and parts. Although your 
Tektroni:: Field Engineer does not 
provide you with cigars or gadgets, he 

will gladly furnish whatever in- 

formation you need to help ease 

your work. And he won't bother 

ome you with technical specifications 
unless you ask for them. He 
knows that you know what's go- 
~~ ing on in your Company, and 
will appreciate your help in 


~~ * steering him around. 


FOLLOW-UP 


The value of your oscilloscope is highest when you are able to realize its 
full potential. If your choice is a Tektronix Oscilloscope, your Tektronix 
Field Engineer is available to help you achieve maximum utility. Look to 
him for any kind of assistance with any Tektronix Instrument...any time. 


The Canadian Industrial Belt is served through the 
TORONTO FIELD ENGINEERING OFFICE 
TEKTRONIX, INC. 

3 Finch Ave. East * Willowdale, Ontario 

Phone: Toronto: Baldwin 5-1138 


The Canadian Plains Area is served through the 
MINNEAPOLIS FIELD ENGINEERING OFFICE 
TEKTRONIX, INC. 

3100 West Lake St. * Minneapolis 16, Minnesota 
Phone: Walnut 7-9559 

British Columbia and Alberta are served through 
a highly-qualified Engineering Representative 
HAWTHORNE ELECTRONICS 

700 S. E. Hawthorne Bivd. * Portland 14, Oregon 
Phone: Belmont 4-9375 


TEKTRONIX, INC., P. O. BOX 831, PORTLAND 7, ORE. 


VISIT US AT 
BOOTH 140 
IRE CANADIAN CON- 
VENTION at TORONTO 
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New products — continued 





Instrument programs and monitors 
environmental tests 


Complete automation of environmental 
testing of components and systems is 
featured in Altrec—a system for auto- 
matic life testing and recording of ,elec- 
tronic components. It provides in one 
instrument, facilities for environmental 
control and cycling, periodic sequential 
sampling and measurement, as well as 
a permanent printed record giving all 


relevant data regarding the test and oper- 
ating conditions. Components on test are 
divided into groups as required, each 
group being independently controlled by 
a patch board matrix determining test 
interval, test conditions and operating 
environment. Measurements can be pro- 
grammed at intervals from 1 to 1,000 
hours. The measuring device is a digital 











with a 
MARCONI 
TF 1066 
FM/AM 
SIGNAL 
GENERATOR 





Sturdy light-grey cellulose finish 
Dark-grey moulded plastic control knobs 
Dimensions: 14,” x 2314" x 104” 


e Outstandingly high frequency stability — Jess than 0.005% 
drift, after reaching thermal equilibrium 


e Continuous coverage from 10 - 470 mc/s in FM and AM 


e Incremental tuning directly calibrated in Kc/s regardless of 
carrier frequency permitting smail and precise changes in 


carrier frequency 


e@ Frequency modulation accurately indicated on easy-to-read 
0 - 20 Kc/s and 0 - 100 Kc/s meter scales 


e Amplitude modulation up to 80% — indicated in the same 


manner 


e Accessories available include 6 db pad, 20 db pad, 50 ohm 
unbalanced to 300 ohm balanced matching unit, and 


d-c isolating unit 


Alse available is the “premium” TF1066 1 similar to the above, 
but having 0.0025°, drift and a switched incremental frequency 


control. 


The above are only a few of the advanced electronic engineering 
features incorporated in these new Marconi Signal Generators. For 
complete specifications, write or wire today. 


Marconi 








CANADIAN MARCONI [ company — MONTREAL 16, QUEBEC 





Canada's Largest Electronic Specialists 


voltmeter having automatic ranging to 
give four significant figures and permit- 
ting measurements from 1 mv to 999.9 
volts. On the printed record appears such 
information as component number, time, 
group, test designation, test voltages and 
the actual readings. 

Typical uses are life testing of resistors, 
capacitors, photocells, tubes, etc. Custom 
modifications to fit specific requirements 
are available. 

Canadian 
Que. 


Outremont, 
(701) 


Marconi Co., 


Duplex Cycling timer has 
automatic reset 

Duplex cycling timer type 742 utilizes 
two standard motor-driven reset timers. 
After an initial starting circle is closed, 
each timer operates in turn providing 
a timed interval or delay, restarting the 
other at the conclusion of each time and 
then resetting (within 4% second) ready 
for its next cycle. Each load switch is 
operated within a repeat accuracy of 
+% of the full-scale reading and is 
at 15 amp, 125 volts non-inductive 


rated 





Type 742 is rated for operation on 115 
v or 220 v, 60 or 50 cps. Adjustment on 
each timer is independent with 11 choices 
from 6 second to 24 hours, offering more 
than 60 possible timer combinations. 
Burlec Sales Ltd., Toronto (702) 
(Continued on page 79) 


CANADIAN ELECTRONICS ENGINEERING OCTOBER 1957 














Min 
pho 
TY 
ad 
rapi 
reac 
tape 
be 

sen: 
ligh 
ultr 
her 
in | 
100 
ope 
pati 
10 

pea 
pea 
am! 


rea! 


CAI 





; 








New products—cont. 





Contact meter 
relays 


Contact meter-relays designed for use in 
Wheatstone bridge circuits give control 
action on signal changes of 1/10 of 1% 
or less in the active leg of a bridge ac- 
cording to the manufacturer. The speed 
is rated at less than % second. The 
meters match their bridge circuits in 
current and voltage sensitivity, and in 
damping resistance. Meters are usually 
supplied with a resistance having a 1 to 
10 ratio to the resistance of any leg of 
a bridge. 

Dials are calibrated 100-0-100 and 
meter sensitivities on full scale begin 
with 0 to 5 amps or 0 to 5 millivolts. 
and range up to 50 amps and 0 to 500 
volts. 





Products Inc., Chesterland, 
(703) 


Assembly 
Ohio. 


Miniature junction 
photodiode 
Type 1N77B junction photo diode, with 
a diameter of 0.007 in., is designed for 
rapid, highly sensitive scanning and 
reading application such as in computer 
tape or punched card read-out. It can 
be used for infrared detection and heat- 
sensing devices because it is sensitive to 
light-wave lengths extending from near 
ultraviolet into infrared. The 1N77B is 
hermetically sealed in glass with a built- 
in lens. Light interruption frequency re- 
sponse is flat from 300 cycles to 15 kc at 
100% with 260 lumens per sq ft. At 25C, 
operating voltage is 50 dc, power dissi- 
pation is 40 milliwatts, forward current 
10 ma de and light sensitivity is 18.7 
peak-to-peak volts minimum and 37.5 
peak-to-peak volts maximum. Maximum 
ambient temperature is 75C. 

Sylvania Electric Canada Ltd., Mont- 
real. 

(Continued on page 80) 








BUYERS’ GUIDE TO 








MUIRHEAD 


SYNCHROS 








For Synchros and Servomotors 
Consult Muirhead the Specialists with the widest range 
and largest stock of Grade 1 Synchros in Canada 


The following are in current production : 


Designation Size 
26V08CX 4(B) 08 
26VO08CT4(B) 08 

11CX4b i 
11CT4b i 
11CDX4a i 
11 TR4a i 
11TX4a i! 
1I1RS4 i 
26V11CX4a it 
26V11CT4b il 
26V!11CDX4a it 
26VIITR4a it 
26V11TX4a i 
Il LINVAR i 
1SCX4a iS 
1SCT4a 1s 
ISCDX4a 15 
ISTR4a iS 
ISTR4b 15 
iSTX4a 1S 
ISTX4b iS 
ISTOX4a 15 
ISTOR4a is 
ISRS4 15 
1SCT6a 15 
18CX4a is 
18CT4a 18 
18CDX4a ig 
I8TR4a 18 
18TX4a i8 
I8TDX4a 18 
I8TDR4a 18 
18CX6a is 
18CTé6a igs 
18CDXé6a 18 
I8TR6a 18 
18T X6a 18 
FI8M-6-A/I i8 


Designation 


Mk. 14 Mod. 2 
Mk. 14 Mod. 3 


*Mk. 14 
Mk. 7 Mod. | 
Mk. 7 
Mk. 7 
tTMk. 12 Mod. 0 
*tMk. 12 
Mk. 8 Mod. 0 
Mk. 8 Mod. ! 
tMk. 8 
Mk. 8 
tMk. 16 Mod. 0 
TMk. 16 


TACHOGENERATOR Mk. | 


*Low impedance control windings 


SYNCHROS 


Volts Frequency 
26V 400c's 
26V 400c's 
11SV 400c 's 
115V 400c/s 
11SV 400c's 
11SV 400c/s 
11SV 400c/s 
26V 400c/s 
26V 400c/s 
26V 400c 's 
26V 400c/s 
26V 400c/s 
26V 400c/s 
11SV 400c/s 
11SV 400c/s 
115V 400c/s 
11SV 400c/s 
115V 400c/s 
1iSV 400c/s 
115V 400c/s 
1ISV 400c/s 
115V 400c's 
40V 400c/s 
11SV 60c/s 
1I5SV 400c/s 
11SV 400c/s 
1iSV 400c/s 
1i5V 400c/s 
115V 400c/s 
115V 400c/s 
115V 400c/s 
1ISV 60c/s 
115V 60c/s 
115V 60c/s 
1iSV 60c/s 
115V 60c/s 
25V 1000c/s nominal 


SERVOMOTORS 


Reference Phase 


= Volts Frequency 
it 11SV 400c 's 
it 1iSV 400c's 
i 1ISV 400c's 
1S 115V 400c's 
1S 115V 400c s 
15 11SV 400c s 
15 115V 400c's 
15 11SV 400c s 
18 115V 400c's 
is 11SV 400c's 
18 115V 400c's 
ig 11SV 400c's 
i8 11SV 400c's 
is 11SV 400c's 
Mod. | Size 1S  Energisation.1 15V 


tWith Tachogenerator 


Function 


Control Transmitter 

Control Transformer 

Control Transmitter 

Control Transformer 

Control Differential Transmitter 
Torque Receiver 

Torque Transmitter 

Resolver 

Control Transmitter 

Control Transformer 

Control Differential Transmitter 
Torque Receiver 

Torque Transmitter 

Linear Variometer 

Control Transmitter 

Control Transformer 

Control Differential Transmicter 
Torque Receiver 

Torque Receiver 

Torque Transmitter 

Torque Transmitter 

Torque Differential Transmitter 
Torque Differential Receiver 
Resolver 

Control Transformer 

Control Transmitter 

Control Transformer 

Control Differential Transmitter 
Torque Receiver 

Torque Transmitter 

Torque Differential Transmitter 
Torque Differential Receiver 
Control Transmitter 

Control Transformer 

Control Differential Transmitter 
Torque Receiver 

Torque Transmitter 

Resolver Transmitter 


307/3ca 
Control Phase 
Volts Frequency 
1t5SV (57-5+ 57-5) 400c/s 
180V (90-90) 400c 's 
11SV (S7-5+ 57-5) 400c's 
20V (10+ 10) 400c's 
11SV (S7-5+ 57-5) 400c/s 
1ISV (57-5+57-5) 400c 's 
11SV (S7-5+ 57-5) 400c 's 
20V (10+ 10) 400c's 
11SV (57-5 + 57-5) 400c 's 


400c/s Output 3-2V/1000 r.p.m 


Mod. 0 or Mod. | shafts 


A GRADE 2 VERSION OF MANY OF THE ABOVE UNITS 


CAN ALSO BE SUPPLIED 


Many types are available for immediate delivery 


If you require types not listed above, do not hesitate to send us your 


enquiry — they may be in hand 


them for you quite quickly. 


or, if not, we may be able to produce 


Phone ‘MUIRHEAD the Synchro People’ 


Stratford 3717 


MUIRHEAD INSTRUMENTS LIMITED - STRATFORD - ONTARIO - CANADA 
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New products — continued 





Recording tests instrumentation 


magnetic tape 


Careful manufacturing and inspection 
techniques are employed for this new 
magnetic tape used with instrumentation 
data recorders. Each roll of tape is re- 
corded and played back to check output 
level and lack of “dropouts.” After the in- 


before packaging. 

To improve the tape-to-head contact 
the tape is treated to provide a smooth, 
uniform surface. 


Ampex American Corp., Toronto. 
(705) 


Extend range of 
calculator 

The range of the Curta portable cal- 
culator has been extended in Model 2 to 
include a keyboard of 11 digits, answer 


spection process the tape is degaussed 
dial of 15 digits and indicating dial of 


8 digits. This small calculator will add, 
subtract, multiply and divide. It is fur- 

nished in a sturdy metal case. 
General Adding Machine Co., Toronto. 
(706) 


+ 








SEND THIS 
COUPON NOW 


AC insulation 
tester 

Numerous safety features have been 
incorporated in the Bendix type 1106900- 
1-A portable insulation tester. Probes are 
of the non-locking, spring retracting type 
and the maximum current through the 
probes is limited by a relay. The test 
range is up to 3,500 volts at 2 to 15 
milliamps with output voltage continu- 
ously adjustable. The tester has a 2% 
meter. 

Aviation Electric Ltd., Montreal. (707 


for complete information on 


LM ERICSSON 


MINIATURE, LONG-LIFE TUBES 


2€51/396A 407A 5591/403B 
5842/417A 5847/404A 6028/408A 
6927/6J6L 6928/6AQ5L 





Small motor has 
high torque 

The type 18-A-8125-01 single phase, 
two-capacitor type, 400-cycle synchronous 
motor runs at 12,000 rpm and has 0.85 
oz. in pull-out torque with 20-watt-power 
consumption. It can also be hooked up 
as a two-phase motor at 0.93-o0z.-in. pull- 
out toque at 17 watts or as single-capaci- 
tor-type motor at 0.45-oz.-in. pull-out 
torque with 14.7 watts. It can also be 
connected as a capacitor-resistor-type 
motor at 0.73-o0z.-in. pull-out torque with 
30 watts. The motor meets Mil-E-5272, 





@ 10,000 hour lifetime for most types 
® Quality and performance tested 


@ Ruggedized—mechanical robustness 





far exceeds international standards 


® Specially selected high quality ma- 
terials throughout 


@ Available from stock 





Ericsson Telephone Sales of Canada Limited 
130 Bates Road, Montreal, 8, P.Q. 


ERICSSON 


TELEPHONE SALES 
OF 
CANADA LIMITED 


Please send me full information on your long 
life electronic tubes. 


weighs 14 oz and is furnished with pinion- 
type shaft, terminal block-type construc- 
tion and stainless-steel housing finished 
in black oxide. 

John Oster Mfg. Co., Racine, Wis. 


Company: 


Address: 
(708) 
(Continued on page 83) 
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New products — cont. 





Computer 
console 


The Donner model 3100 console analog 
computer is self-contained with all the 
components of the thirty amplifier linear 
computer housed in the console. Non- 
linear equipment can be mounted to one 
side of the console in modular cabinets. 
Digital voltmeters, oscilloscopes, etc., rest 
immediately above the controi panel. The 
computer uses a A-M-P removable prob- 
lem board with 816 gold plated contact 
springs. This will handle 30 amplifiers, 
40 potentiometers, 6 function generators 
and 8 channels of multiplication, and 
leave 40 terminals free for other prob- 
lem boards or non-linear equipment. 





Donner Scientific Co., Concord, Calif. 
(709) 


Data processing 
building blocks 


Two new packaged units for data proc- 
essing have been announced by Dynalysis. 
Series 7-1000 flip-fiops are packaged as 
subminiature building block units. Each 
consists of two transistors in an Eccles- 
Jordan circuit with a third transistor used 
as an output-buffer amplifier. Specifi- 
cations include: Frequency Range dec to 
20 kc; Trigger input, 8.0 to 25 volt nega- 
tive pulses or square wave; Maximum 
dc level at low output, 6.5 volts with no 
load or 5.0 volts with 1,500 ohm load; 
Minimum dc level at high output, 25 
volts with no load or 18 volts with 1,500- 
ohm load. 

Series 5-1100-dc computing amplifiers 
have a nominal output-voltage range of 
+100 volts with a 10,000-ohm-load re- 
sistor. Precision computing components 
can be mounted in a plug-in can to per- 
form summations, integration, or multi- 
plication by a constant. Specifications in- 
clude: Output Votage Range, + 100 volts; 
Output Current Range, +10 ma; total dc 
gain, 175x10®% DC Amplifier Gain, 
35,000; Stabilizer Amplifier Gain, 5,000; 
Frequency Respose, +0.5db from dc to 
7 ke 


Radionics Ltd., Montreal. (710) 


(Continued on page 84) 


Ss. 
LX_/ 


nerve 
centre 
of a 
new era 





Special Purpose Tubes 





Receiving Tubes 





The electronic tube is the magic 
key to a new world of electronic 
equipment and control. Rogers tubes, 
heart of many of these devices, 
are the result of one hundred and 
thirty years of cumulative 
experience through the combined 
resources of four great electronic 
specialists ... Rogers in Canada, 
Mullard of England, Amperex of 
United States and Philips of Holland. 


Many new Rogers tubes and 
components of unique design and 
outstanding performance will be on 
display at Rogers booth at the 
1.R.E. Convention. 

A CORDIAL WELCOME 

AWAITS YOU AT BOOTH 150, 
1.R.E. CONVENTION 





Broadcast Tubes 





ROGERS 


electronic tubes & components 


11-19 BRENTCLIFFE ROAD, TORONTO, ONTARIO / BRANCHES: MONTREAL, WINNIPEG, VANCOUVER 
| ye Rogers Electronic Tubes are sold through Canada's independent Electronic Parts Distributors 
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New products — continued 





Range of am/fm signal generator 


is 10 to 470 mc 


The TF 1066/1, fm/am signal genera- 
tor has carrier frequency range from 10 
mc to 470 mc. Output can be set at any 
level between 0.2 uv and 200 mv. AM 
is monitored and variable to any depth 
up to at least 40%. Facilities for incre- 
mental ‘uning include stepped as well as 
continual control. The step control pro- 


vides fixed positive or negative shifts of 
5, 10 and 15 ke. Also incorporated is a 
fine tuning control covering a range of 
approximately 25 ke. Carrier frequency 
drift is less than 0.0025% in a 10-minute 
period, corresponding to less than 800 

cps per minute at 300 mc. 
Canadian Marconi Co., Montreal, Que. 
(711) 


Moulded in’ Epoxy Hysol 6900 


A new development in EPOXY Insulation for 


electronic and electrical power applications 


PROPERTIES OF 6 
ELONGATION 39 % 


VOLUME RESISTIVITY 


TER 500 HRS @ 4 
eeart -, 283 


DIELECTRIC STRENGTH 
(VOLTS PER MIL) 


903 (ONE OF A SERIES) 


THERMAL SHOCK 

mil-1-16923 B Types 

A, B& C (—55°C to 
" 130°C) ~ PASSED 
TEMPERATURE CYCLING 
i]-T-27A Conditions 
a (—65°C to 

PASSED 


Detailed technical bulletin on request 


oS!V¥E p 
o** *o, 
° © 


2 S 
aC 
3, @ 

% 


covering 6900 series. 


HYSOL 


184 LAIRD DRIVE 


5) 
(CANADA) LIMITED 


TORONTO: 17, ONTARIO 


34 











Electronic battery has 
high stability 

Available now is Model 170 electronic 
battery designed to replace storage bat- 
tery and floater combinations used for 
spectrophotometers, sensitive dc ampli- 


fiers and other applications where 
stability, low noise and transient require- 
ments are severe. Input is 105-125/210- 
250 volts, 50/60 cps. Output 6 volts 
adjustable 5%, 0-5 amperes; 2 volts ad- 
justable 5%, 0-100 milliamperes. Ripple 
and noise at 6 volt output is 1 millivolt 
RMS max, at the 2 volt output this fig- 
ure is 0.5 millivolts RMS max. Recovery 
time of the unit is .001 seconds (63%). 
Line regulation for both the 6 and 2- 
volt output is .01% max, with no load to 
full load regulation .05% for 6 volt 
output and 5% for 2-volt output. 
American Electronic Laboratories, Inc. 
of Philadelphia, Pa. (712) 


Converts rotary motion into 
number system 
The IDL shaft angle converter con- 
verts rotary motion into a coded system 
of numbers for use in airborne, military 
and industrial applications. It provides 
a binary decimal read-out of 1 in 3,600 
counts at 40 codes per revolution of 
the input shaft. The input shaft can 
rotate at speeds up to 300 rpm in either 
direction and will provide digital out- 
put coding “on the fly.” The drive sys- 
tem translates each code read-out within 
the least significant figure. 
MEL Sale, Arnprior, Ont. (713) 
Multimeter with four 
readouts 


sevegel 


~ 





Four simultaneous readouts are pos- 
sible from this AN type multimeter. The 
unit measures 3% in., is hermetically 
sealed and gas filled. It is shielded in a 
steel case and has a maximum sensi- 
tivity of 200 microamps for each display. 

DeJur-Amsco Corp., Long Island, N.Y. 

a (714) 
(Continued on page 85) 
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New products — cont. 





Differential 
relay 


The D-459-A_ differential electro- 
mechanical relay was originally designed 
for use in rocket projectiles and other 
guided missiles. It comprises a polarized 


magnet system in the field of which is | 


mounted a movable armature. Surround- 
ing the armature are two or more relay 
coils, which carry the d-c control current, 





and which may be connected in different 
circuits. The armature responds to the 
difference between the m.m.fs. generated 
by these coils. Features of the device are 
the linearity of displacement or torque 
with control current and the small arma- 
ture hysteresis. 


Muirhead Instruments Ltd., Stratford, 
Ont. (715) 


Low cost coaxial 
terminations 


Resistance values from d-c to 1,000 
mc are maintained in these coaxial ter- 
minations by thin platinum films in 





ceramic forms which are assembled in 
coaxial sections. VSWR is less than 1.20 
to 1,000 mc, characteristic impedance 
50 ohms, peak voltage 100 volts. Type 
BNC or type TNC male or female con- 
nectors are available. Units also feature 
gold plated electrical contacts and dur- 
able chrome satin exterior finish. 


Stoddardt Aircraft Radio Inc., Holly- 
wood. (716) 


(Continued on page 86) 



















You are cordially invited 
to visit us at the I.R.E. 
Canadian Convention 
Booth 461. 







HYBRIDS 












fF ——— 


LINE STRETCHERS 


——— 


RF TRANSFORMERS 


AUTOMATIC 
IMPEDANCE 
PLOTTERS 





CALIBRATED RF ATTENUATORS 







PRECISION 
TAPERED 
REDUCERS 





COAXIAL 
SWITCHES 





TV BROADCAST 
ANTENNAS FOR 
VHF AND UHF 


VOR — 
ANTENNAS ANTENNAS 


ANTENNA SYSTEMS — COMPONENTS — AIR NAVIGATION AIDS — INSTRUMENTS 


wy ALFORD oO. 
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Plan to attend the 2nd annual: i products — cont 


IRE CANADIAN Machine sets | 


CONVENTION — terminals 
AND EXPOSITION 


Automotive Building, Exhibition 
Park, Toronto, Canada, 


October 16, 17, 18, 1957 
ELECTRONICS & NUCLEOWICS 


TELEVISION TUNERS 
Switch Type 


Licencee of Sarkes-Tarzian Inc. 





YK oO 


LOUDSPEAKERS lat 


Domestic and Military Types 









WIRE WOUND RESISTORS 


Cement and Vitreous Enamelled 
Coatings — MIL Approved 
VARIABLE TUNING 


CAPACITORS 


Radio Tuning Types - Special 
Units For Military Application 





The Segal Model LSD production ma- 
chine sets turret terminals and tube pins 
| by feeding the parts from the bottom. 
The work is then loaded directly on the 
component before the machine is strip- 
ped. Between 40 to 50 settings per minute 
can be achieved and the machines are 
supplied in either hydraulic or air oper- 
ated models. A selection of raceways is 
available for use with different compon- 
ents and tooling can be interchanged as 
desired. Working pressures up to 1,400 
psi are regulated. 











TRIMMER CAPACITORS 


Conventional Air Dielectric 
Glass and Ceramic 





Edward Segal, New York. (717) LEDEX ROTARY 
SOLENOIDS AND 
This year’s I. R. E. Air sampler monitors SELECTOR SWITCHES 
Canadian Convention will pollution 
be attended by thousands of A larger filter holder is now optional 
engineers, technicians equipment with the Staplex high-volume 
and buyers, air sampler. Made of stainless steel and 


aluminum it consists of a mounting col- 
lar extended to a rectangular. The mouth, 
protected by a screen, accommodates 6- 
in.-by-9-in. and _  8-in.-by-10-in. filter 
papers. The air sampler inhales air and 
traps pollutants on filter paper. It can 
be used to detect and measure airborne 
radio-active particles, dust, smoke and 
smog. The samplers are available for 
use on 110 v a-c or d-c, 220 v a-c or d-c, 


A three day programme of 
technical papers plus 
hundreds of exhibits 
combine to make this 
Canada’s largest scientific 
event. 









PERMEABILITY TUNERS 
PRECISION GEARS AND 
GEAR TRAIN ASSEMBLIES 
SERVO-LOOP SYSTEMS 
MICROWAVE 
COMPONENTS 
Filters, Antennas 









Programme sent on request. 


24 v d-c. 
ALL SYSTEMS TOOLED AND 
AND MANUFACTURED IN 
COMPONENTS OUR KITCHENER 
ENGINEERED PLANT 


! 


IRE CANADIAN CONVENTION © 


Sponsored by the Canadian Sections 
of the Institute of Radio Engineers 


pecte But 3 Fle & 4B 2) 


B ENGINEERING 
| LIMITED 


KITCHENER, ONT., CANADA 


Office: 745 Mount Pleasant Road, Toronto 7, Canada | 


Telephone: HUdson 8-7768 





CANADA’S LARGEST 

SCIENTIFIC CONVENTION The Staplex Co., Brooklyn, N.Y. 
AND EXPOSITION (718) | 
| (Continued on page 87) BOOTH 329-IRE CANADIAN CONVENTION om 
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New products — cont. 





Sub-miniature 
oscillators 


Sub-miniature packaged crystal oscil- 
lators, ruggedized for missile and other 
airborne applications, are available with 
the following specifications. Dimensions, 
1 in. x 1% in. x 4 in.; frequency stability, 
up to 1 part in 10 million; frequency 
range, 180 ke to 50 mc; harmonic 
content, less than 5%. Available out- 
put voltage up to 50 volts peak to peak; 
Input Voltages, 75, 150, 250 volts for 


tube circuits—6 to 24 volts for transistor- 
ized circuits. 





Portable vibration 
indicator 

Vibration indicator type 1414 measures 
directly the three components of displace- 
ment, velocity and acceleration. Six full- 
scale ranges are provided for each func- 
tion as follows: displacement 0-0.001 to 
0-0.03 in. zero to peak; velocity 0-0.03 to 
0-10 ips peak; acceleration 0.10 to 0.3000 
in/sec? peak. Probe-type inertia-operated 
crystal pickup is supplied with the instru- 
ment. The maximum acceleration to 
which the pickup can be subjected is 10-g 
peak. Dimensions are 8% in. by 3% in. 
by 2% in.; weight is 2% Ib 

Dawe Instruments Ltd., Ottawa. (720) 


Converts drawn curve 
into voltage 


The Program Scanner converts a curve 
drawn on graph paper into a voltage for 
use in programming or computer appli- 
cations. A photographic transparency of 
the curve is inserted in front of the flying 
spot tube which is swept by a vertical 
line moved horizontally across the face 
of the tube. The photomultiplier circuit in 
the scanner acts as a switch, sees the 
flying spot during the time it is below 
the curve, and turns on and off a Schmidt 
trigger which has its output clamped to a 
glow tube reference to produce constant 
amplitude, variable width pulses. The 
output is available as a variable width 
pulse or d-c, with a-c obtainable by add- 
ing a converter. 

Spar Engineering & Development Inc., 








Bulova Watch Co., Woodside, N.Y. Wyncote, Pa. (721) 
(719) Continued on page 88 
the amazing 
AR ALY 
$*).50 
List 





SURGISTOR 








SURGISTORS WILL: 
1. More than triple tube 
life. 


2. Keep no load surge volt- 
ages off electrolytic cap- 
acitors 

3. Limit surge voltages in 
silicon rectifiers. 

4. Reduce in-rush currents in 
power transformers. 


5. Greatly 
bulb life. 


increase pilot 


6. Provide a new standard 
of reliability for all elec- 
tronic devices. 


FOR USE ON: 


1. Television Receivers, AC 
or DC, series or parallel 
heaters. 


. Hi-Fi Equipment 
. Public Address Systems 


. Juke Boxes 


vk wn 


. Electronic Organs 









Model 100-2 100-300 Watt Loads 


To Eliminate Destructive In-Rush 
Currents in Television & Radio Sets 


A SURGISTOR is a new component 
combining the functions of a resistor 
and a relay. It is connected directly 
into the power line circuit of any 
electronic device. A SURGISTOR limits 
the in-rush current until the tube 
heaters are warmed sufficiently to 
accept the full voltage without dam- 
age. In addition, B plus voltages are 
temporarily held down to prevent 
cathode “‘stripping.”’ 


DISTRIBUTORS & MANUFACTURERS 
WRITE TODAY FOR FULL INFORMATION 


WUERTH 


9125 LIVERNOIS AVE. 


TUBE-SAVER 
CORPORATION 


DETROIT 4, MICH. 


DISTRIBUTED IN CANADA BY: 


MOURLIFE 


BOX 397, TRENTON, ONTARIO 





——+ 





While at the 


IRE CANADIAN 
CONVENTION 


visit booth 438 


“LAKE 
COMPONENT 
CORNER” 


representing... 


Aladdin Electronics 

Continental Carbon Co. Inc. 

Custom Components Inc. 

Dialight Corp. 

Dialtron Corp. 

Fuze-On Products 

Glenco Corp. 

Grayhill Ine. 

Greibach Instruments Corp. 

Grigsby-Allison Co, Ine. 

Gulton Industries Inc. 

Hawkesbury Wire Co. 
Limited 

Kemtron Electron Products 
ne. 

James Knights Co. 

Leecraft Mfg. Co. Inc. 


Litton Industries 
Patterson Moos Division 
Plastic Capacitors Inc. 
Signal Indicator Corp. 
Standard Telephones & 
Cables Mfg. Co. (Canada) 
Lid. 

Stanwyck Coil Products 
Limited 

Stegg Electric Limited 


Titania Electric Corp. of 
Canada Limit 


@ U.S. Engineering Co. Inc. 
@ Wirt Company 


Lake 
Engineering 
Co. Ltd. 


767 Warden Ave. 


Scarborough, Ontario. 
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i 0 SS) aa ee a «=| New products — cont. 
Now — WELD EVEN DIFFICULT | 

METALS INSTANTLY with weldmatic | Silvered mica 
precision stored-energy welders | capacitors 
aa ee ee ee ee ee 


Weld stainless steel, copper and other on small wires with sandwich-weld tech- 
“problem” metals easily and nique. No discoloration or 
in millisecond time. Weld- metallurgical change, no 
matic resistance welders excessive deformation. 

readily join dissimilar metals 
and parts of widely varying 
thicknesses. Strong, uniform 
welds. You can even weld 
without removing insulation 

















Weldmatic model 1015 illus- ; ‘ 

By careful selection and testing of ma- 
trated — bench mounted. . , : ae 
A dat ‘al terials used in the General Radio Co. 

CCOMMOTETSS specia type 1409 silvered mica standard capaci- 
electrodes and handpieces. tors, a dissipation factor of less than 
0.0003 at 1 kilocycle has been achieved, 
Stability is such that, over a three-year 


See these versatile welders in action period, only random variations in ca- 
pacitance have occurred with a maximum 


at the Canadian I.R.E. Show change of 0.01%. The adjustment ac- 
curacy of all models has been improved 
to 0.1%. An independent ground binding 
post permits the capacitors to be used 








You'll see interesting new solutions to a variety 
of precision metal-joining problems in the 


MEL SALES BOOTH either as two-terminal or three-terminal 
ss i P : capacitors. A metal plate is fastened 
Division of Measurement Engineering Ltd. to the bottom of the cast aluminum case 


to complete the electrostatic shielding. 
The capacitors are available in ten stock 





Write for deseriptive literature and details of sample welding service. values from 0.001 to 1.0 microfered. 
WELDMATIC / a division of unitek corporation Bayly Engineering Ltd., Ajax, Ont. 
274 NORTH HALSTEAD AVENUE, PASADENA, CALIFORNIA (722) 


(Continued on page 90) 











AT IRE 


SEE ® 


MEL SALES CENTRE 
A DISPLAY 90 FEET LONG 





| poraraD | esi —s | ~—KAY~—| MEL SALES | MEL | NARDA 





Six Mel Sales reps PLUS more than 10 factory engineers ! 


MICROWAVE; RELIABILITY, LABORATORY, & INDUSTRIAL INSTRUMENTATION 


ARNPRIOR, ONTARIO MEL SALES LTD. TORONTO, MONTREAL 


Tr 
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FLIGHT TIME: 4 HOURS 
FUEL USED: NONE! 





Reflectone simulators and training devices duplicate conditions of actual 
flight, drastically reducing the expense and hazards of in-flight training. 
Reflectone has been a pioneer in synthetic training for more than a dec- 
ade, and has supplied military and industrial users with millions of dollars 
worth of complex training equipment. 

Many Reflectone components and package systems, incorporating the 
engineering and manufacturing skill which produces the most intricate 
simulators, are now available to help solve other electronic and electro- 
mechanical design and application problems. 

Write for information on special comp ts and plete systems for any application. 
INTEGRATORS * PULSE GENERATORS * DIFFERENTIALS 
SIMULATORS * COUPLINGS * PROCEDURE TRAINERS 








REFLECTONE 





THE REFLECTONE CORPORATION « STAMFORD, CONNECTICUT 


Represented in Canada by MEL Sales, Arnprior, Ontario. 
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(Advertisement) 


“TRIPLE-THREAT” 
POWER SUPPLIES 
AT CANADIAN IRE 


New versatility in the area of reg- 
ulated power supplies will be demon- 
strated at the IRE Canadian conven- 
tion Oct. 16-18 in Toronto. For the 
first time in Canada, a line of labora- 
tory and sub-chassis power supplies 
with provision for individual, paral- 
leled or ‘‘slaved"’ operation will be 
exhibited. These regulated supplies 
offer unique convenience and flexi- 
bility for a wide variety of laboratory 
and industrial applications or for 
OEM installations. 

In addition to conventional opera- 
tion, these DC supplies may be par- 
alleled to accommodate varying 
load requirements, or slaved to pro- 
vide several commonly regulated 
independent voltages for computers 
or similar applications. All arrange- 
ments are accomplished very simply, 
with no internal adjustments requir- 
ed, and with no deterioration of 
specifications. Manufactured by The 
Reflectone Corporation of Stamford, 
Connecticut, the supplies will be 
demonstrated at Measurement Engi- 
neering Ltd. booth #536. 


Integrators Also at Booth #536 


Also to be shown are Reflectone's 
ball and disc integrators, of especial 
interest to the fields of automatic 
control and computation. The Reflec- 
tone Integrator is a high precision, 
low torque speed changer for gener- 
ating variable reversible speeds in a 
smooth and stepless fashion. It is 
useful in a wide variety of integrat- 
ing and control applications, such as 
flow totalization, speed control, 
strain analysis, or continuous weigh- 
ing, where high accuracy and reli- 
ability are required. 

Developed for inclusion in complex 
training equipment, these diverse 
components are a result of Reflec- 
tone's pioneering in the field of flight 
simulators and training devices for 
military and industrial applications. 
Among the company's other products 
are current pulse generators, preci- 
sion optical projectors, and tele- 
metering systems. 

Early in 1957, to strengthen its 
service to Canadian industry, Reflec- 
tone selected MEL Sales of Arnprior, 
Ont. as its Canadian representative 
because of that group's outstanding 
and diversified background. MEL 
Sales is well known because of its 
extensive experience representing 
leading Canadian, U. K. and U. S. 
firms in the precision electromechan- 
ical field, and is the Sales division of 
Measurement Engineering Ltd., de- 
signers and manufacturers of special- 
ized electronic equipment. 
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New products — cont. blies: noise generator, receiver and power 





supply. 
Intermodulation noise tester Satndien Marconi Co., Montreal. 
The NQI5-A test set measures inter- (723) 
modulation noise in multi-channel tele- 
phony communications systems under : LINES WANTED 
Simulated operating conditions. "The in. Yf%,ARE WELL ESTABLISHED ox manu- 


strument will measure intermodulation — an electronics _ fields. 
A cs - i nea ervice facilities and engineering application 
and noise in the frequency range of 10 to services are provided. If you have electronic, 
300 ke. It consists of three sub-assem- electrical, or electro-mechanical devices 

“ : which apply to these avenues of business, we 
é will arrange to meet you at the 1957 IRE 
Convention in Toronto on Oct. 16, 17, 18, MODEL 65-B 
1957, or other location. 


w 1 d | 
« “WESTERN CANADA REP | f STANDARD SIGNAL 
To promote the sale of our industrial elec- | ATOR 
Peritie Browinees “ad ‘Brith Colaba. GENER 


Please send your reply to Box 102, Cana- 
dian Electronics Engineering, 481 University 75 Ke to 30 Mc 








Ave., Toronto 2, Ont. a ‘ 
Provides test signals for ” 
sa | measurement of ” ‘load 
a , a 
E ST T elemas t $ tivity, selectivity, ove® - ne 
distortion, noise and stage 
Phe #t4¥ : , characteristics. It meets 
FOR COMMERCIAL gain ¢ a requirements 
COMMUNICATIONS the exacting 


: d pro- 
Masts to 200 ft.—single, twin-H, and for laboratory use and Pp 
quadruple — designed to CSA spec- duction testing. 
ifications. Hot galvanized steel, re- uc 156 
sistance welded to Canadian Welding for Bulletin 
Bureau standards, in accurate jigs 
that insure easy and perfect erection. y ; 
10-feet sections completely hot gal- co Sc ipiine te, tein, the. 
vanized after all fabrication. Galvan- 46 Danforth Road, Toronto, Ont. 
ized hinged steel base and complete 


line of attachment fittings. 2a Aah lay S& dards o. 


BEATTY BROS. LIMITED~- MEASUREMENTS CORPORATION 
Fergus, Ont Est. 1874 


ANTENNAS 
by Sinclair 


Make Radio Communications 
Easier and More Reliable 


write 















BOONTON, NEW JERSEY 





| 


Sinclair Radio Laboratories Ltd. has a complete line 
of Communications Antennas specially designed to 
meet the rugged Canadian climatic and propaga- 
tion conditions. 


Complete kits have been developed to provide all 
mounting hardware and accessories. 


Filters are available for common antenna opera- 
tion and duplexing. 


Special antennas or filters developed on request. 


SINCLAIR RADIO LABORATORIES LIMITED 


70 Sheffield Street 


TORONTO 15 CANADA 





me ie 
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... an Astatic first 
for the amateur 


2 SINGLE SIDE BAND 
MICROPHONES 


TAILORED RESPONSE FOR SINGLE SIDE BAND 
MORE TALK POWER... LESS SPLATTER. 
CERAMIC or DYNAMIC, SEMI-DIRECTIONAL. 


TAILORED RESPONSE MAKE THESE MICROPHONES 
IDEAL FOR VOICE PAGING AND COMMUNICATIONS. 


NOTE THESE IMPORTANT FACTS— 
THE HIGHER TALK POWER and the RIGHT AMOUNT 
OF SIBILANCE OBTAINED FROM THE MICROPHONE 
WITH “TAILORED RESPONSE” PROVIDES A MORE 
INTELLIGIBLE SIGNAL WITH LESS SPLATTER AND 
GREATER ATTENUATION OF THE UNWANTED CERAMIC—mode! 10-c 


SIDE BAND. Particularly this is true when working 
through heavy interference. DYNAMIC—mode! 10-D 


Write for new Catalogue 33-2 


CANADIAN Ff: STATIC | LIMITED 


TORONTO e CANADA 








BOOTH 336 
IRE 
CANADIAN 
CONVENTION 


TCC CANADA Now Producing in Canada 


® With our new Canadian facilities we can now offer better service 





than ever. 





® At your doorstep—backed by over 50 years of experience. 


Discuss your requirements with us at Booth 336 IRE Show 


IG THE TELEGRAPH CONDENSER CO. 


(CANADA) LTD. 
CANADA 50 Bertal Rd., Toronto 15, Ontario 
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eliminate undue noise © 
and vibration! 


enjoy greater plant productivity 











Direct 
Reading 


* 


Self Contained and 
Easily Portable 




























* 
Simple and Rapid 
to Operate —_— 
The Type 1400 Sound Level Meter is a portable battery 
operated instrument designed to carry out a variety of 
acoustic measurements over a wide range of frequencies. 
Typical applications include the investigation of noise 
levels in factories, offices and residential areas, the 
GIVES YOU... determination of plant traffic noise, or acoustic measure- 
ments in schools, concert hatls and other buildings. 
e@ Autor . : In addition, acceptable noise levels in vacuum cleaners, : 
tomatic cutout protection fans and other motor products can be checked during 
@ 20,000 ohms per volt movement manufacture. 
@ 4 ac current ranges to 10 amps. ‘ 
) 
@ 7 dc current ranges to 10 amps. also available ° 2 
@ 14 ac-dc voltage ranges to 2500 v. 
@3 resistance ranges zero to 20 DAWE 
megohms . 
@ 4 easy-to-read scales VIBRATION 
® polarity reversing button 
@ anti-parallax mirror METER — 
@ ex . . t ® Direct Reading * Portable and Self Contained * Wide Range 
external accessories for increased 
ranges The Dawe Type 1402 Vibration Meter is battery 
‘ operated and determines acceleration, velocity and 
displacement of vibrations in frequency range from 
ACCURATE + PORTABLE «+ LIGHTWEIGHT 2 to 1,000 c/s. 
For detailed bulletin write to Dept. No. EN.10 if you have a special noise or vibration problem, 
a inquire about Type 1401 for measuring a complex 
ra electrical waveform, and Type 1406 High Speed 
Level Recorder. 5401-R 
2781 DUFFERIN STREET * TORONTO | x 
SEE US AT THE CANADIAN : 
I.R.E. SHOW, TORONTO, OCT. 16-17-18 | ‘pivision — 1654 BANK STREET, OTTAWA, ONTARIO 
See the complete DAWE range at the I.R.E.—Booth 332 
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NEW ACHIEVEMENTS IN COMPONENTS MINIATURISATION 









~~ Say 


gist rants Saee| 
2 WATT 
- (TYPE R.A.) 






i — 2 
en we oil i i 
3 WATT 
(TYPE V.G.) 













(TYPE S) 
@ TYPE RA: The only 3/4” diam. variable composition Resistor on the market which 
can safely be rated for 2 Watt. Exceeds the MIL-R-94A specs. characteristic “Y"’ 
style RV-5. It is CAMESA approved (C-2395). 
= 


TYPE VG: 1 3/32” diam. can be safely rated for 3 Watt. Meets the MIL-R-94A 
specs. characteristic “‘Y"’ style RV-4. It is CAMESA approved (C-2272). 
@ TYPE S: 1/2” diam. style RV-6, now submitted for qualification approval. 


PRECISION ELECTRONIC COMPONENTS (1956) LTD. 


50 WINGOLD AVENUE TORONTO 10 ONTARIO 
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Booth 362 I.R.E. Canadian Convention Oct.16, 17 ,18 


























THE GLENDON COMPANY LTD. 


TARIO 
RONTO |, ON 
WELLINGTON STREET EAST . 

44 


"es Pick up 


— >ANIES 
WING COMPA! 
REPRESENTATIVES FOR THE FOLLO 
SALES SSE! 


e 
“~ this card 
REQUEST FOR INFORMAT A 
industrial Proeeor Sas 
C soax 
Arber Mfg. Co- anol Cans Lj 
| ‘oer = My nee > Gasket ettised Ceramics 
Berkshire Elect netchone Goeth 
Hees ~~ Maier Dis Terminals 
f RG Ca ie : 
Bodnar Industrie 


S ° 
nS or mail this 
Neosid (Conete) . 
7 inated Panels CO Powdered ro . 
1 Transillummot Canada Ltd. = Rioued si Form , ; 
oS | ite Manfe. . ' 
Fate rece eorTube Sockets a ve ise en 
icon Rectifiers al a 
= ) Terminal 5 li 
sc phones Phelps Dodge Copper Products m 
Oo Pinal Microphones phelps Doda. C I i 
Danbury Knudsen, Inc. 
Coax Relays 


for literat 
Reliance Electric Wire Co. Ltd. or ! er a ur ep 
Wave Guides sore -) Wire & Cable 

Rack & Panel Connec , 


) Whip Antennas Tayler Erayior Wiring Dot 

D. M. Steward Nite Co. ee son sw ‘ 
eepeical Ceramics - TW Spring Col 

Fusite Corportiass -—_ wali Co. iad. 

Hamilton Hat ted Power Resistors 


Company: 
Name: 





Address: 
Position: 
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Ready for Industry! 





TRANSISTOR TRANsFoRMERS I ed is replaced 
with 


Over the past few years Hammond has developed 
numbers of miniature transformer prototypes for 
use in the communications, aviation, and instru- 







mentation industries. Now . . . thoroughly tested 
and proven in use . . . Hammond presents: f, 
” 4 

the New ‘44 THOUSAND SERIES” featuring 

@ encapsulation 

@ low insertion loss 

@ low distortion 

@ wide frequency response 

@ four different mountings 

@ «a core size for each power level 

@ 56 impedance ratios from stock 









Complete electrical and mechanical specifications 


PACKAGED » 
available with cross reference guide to exact equiv- 


- ASSEMBLY 
alents of currently popular American types. Write — 
for Bulletins 5200/5202/5203. CIRCUIT 

SOME HAMMOND (MINIATURE) SPECIALS 
PAC will drastically reduce the number of com- 
ponent insertions in TV, radio, computers, and 
other electronic equipments by combining up to 
90 components into one PAC Module. 





i 
LY u | Drastically reduce costs of storage, handling, 
. for printed cir- | . ‘ ‘ . 
cuit work under purchasing and insertion time 
**clinch lug’’ adverse environ- for printed 
mounting for mental condi- circuit appli- | — oe ‘ . 
production use. tions. cations. Write for Engineering Bulletin No. 450-1 on PAC-Facts, 
how packaged assembly circuits reduce costs and assembly 
Let Hammond undertake the design, development, area and increase flexibility. 
and precision manufacture of your Audio . . . Power 
... Pulse . . . and High-Frequency Transformers. 


If your requirement is not met by a stock item the 
factory will build a “transformer” to your specifica- 
tions. Enquiries for large or small quantities are invited, 


SEE US AT THE 
IRE CANADIAN 


STANDARD ITEMS STOCKED BY JOBBERS COAST TO COAST | SHOW 


HAMMOND MANUFACTURING COMPANY LIMITED ERIE RESISTOR OF CANADA LTD. 


H/57/8 GUELPH, ONTARIO, CANADA . 
Sales Office: 4972 DUNDAS ST. W., TORONTO 
Since 1927 - Canada’s Transformer Specialists HEAD OFFICE AND FACTORY — TRENTON 
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For binding, marking 
or color coding all 
cable ends... 


—_— 


Sleeves are easily and quickly applied 
under tension by means of this special 
three pronged tool: Cable ‘Markers incor- 
gosetins HELLERMANNS Patented Fusion 
rinting are made in Canada. Prompt 
service on Prototype requirements or pro- 
duction runs. 


HELLERMANN CANADA Limited 


44 DANFORTH ROAD, TORONTO 13, OX. 1-1131 





















“6 ask for data file }O1F 


Use Taps to 
Compensate Potentiometer 
Loading Errors 


BY JACK GILBERT 
Norden Laboratories Division, 
Norden-Ketay Corporation 


Reprinted from August 1956 
CONTROL ENGINEERING 








eee 2 Beckman* 
Helipot Corp. Newport Beach, Calif. 


a division of Beckman Instruments, Inc. 

Canadian Factory: No. 3 Six Points Rd., Toronto 18, Ont. 
Sales Representative: R-O-R Associates, Ltd. 
1470 Don Mills Road, Don Mills, Ont. 
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Civil Defense Teams 


use dependable 
SNELGROVE 


Quartz Crystals 
to help save lives 


When reliable performance means the difference 
between life and death don’t gamble—Snelgrove 
Crystals offer that extra reliability on which there 





is no price tag. 

H\ 

A Canadian owned firm with 
r 


a long and enviable reputa- 
tion of quality and service. 








Licensed under Bell system patents. 


C.R. Snelgrove 


Co. LIMITED 
141 Bond Ave., Don Mills (Toronto), Ont. 








ITEM 202. tHe 


MONTH 


EE +: 








TACO ANTENNAS 

Specifically engineered line of high quality antennas 
for Domestic—Special Military, and Communication 
antennas. 1 
Domestic VHF — UHF Antennas good for either | 
Colour, or Black and White. | 
Be sure to ask for information about the outstanding | 

performance of the TACO “Trapper and Topliner” | 
series, and FM Antennas for High Fidelity equip- | j} 


| Available at 
| 


HACKBUSCH ELECTRONICS LTD. 


Call or Write:— 


23 Primrose Avenue 





TORONTO, ONTARIO 





ment. 
@ STROMBERG-CARLSON PRODUCTS’ e 
° TECHNICAL APPLIANCE E CORP. (TACO ANTENNAS) 


LENNOX 1-2453 


Lies J 


SYLVANIA ELECTRIC PRODUCTS (ELECTRONICS DIVISION) . 


bd CALEDONIA ELECTRONICS AND TRANSFORMER corp. . 














AN ENGINEER’S DREAM... 
AND IT’S FREE! 


Write today for your copy! 
@ SOLA TRANSFORMERS 


q - 


@ SUPERIOR POWER STATS 


GRAY HILL SWITCHES 


@ GUARDIAN I.R. RELAYS 


@ INDUSTRIAL TIMERS 





@ OHMITE RESISTORS 
@ HAMMOND TRANSFORMERS 
@ POTTER BRUMFIELD RELAYS 
@ PYRAMID JAN & MIL CAPACITORS 
@ INDUSTRIAL TUBES 


@ 1,000,000 JAN RESISTORS IN BONDED STOCK 


Wholesale Distributors 


CANADIAN ELECTRICAL SUPPL 





rHE POWER senind 


PORTABLE ELECTRONIC 
EQUIPMENT... 


. more often than not, is an “Eveready” Battery. 
Not surprising — National Carbon make a complete 
line of batteries for transistor radio and electronic 
applications. 


A unique product 


, on display 


. at the “Eveready” 
Battery booth is the revo- 
lutionary new solid elec- 
battery, 
designed for high voltage, 


trolyte specially 


low current, applications 
— don’t miss it. 





“Eveready” is a registered trade mark. 














CIRCUIT ITV SYSTEMS 
by 
BLONDER-TONGUE LABS., INC. 
Newark, N.J. 


LONDON 





COAXIAL SWITCHES 


JAMES VIBRAPOWR COMPANY 


Represented in Canada By 


TELEQUIPMENT MANUFACTURING COMPANY LIMITED 


a. 
eel a NATIONAL CARBON COMPANY 
275 Craig St. W., UN 1-2411 110 O Rue St. Vallier, LA 4-3518 DIVISION OF UNION CARBIDE CANADA LIMITED 
OTTAWA: TORONTO: UCC) 
838 Somerset W., CE. 2-2696 877 Yonge St., WA 1-5111 TORONTO AR4-57 
INDUSTRIAL TV CAMERAS, CHOPPERS — INVERTERS OSCILLOSCOPE 720 
MONITORS and CLOSED VIBRATORS — CONVERTERS WIDEBAND, HIGH 


GAIN, AC COUPLED 
by 


TELEQUIPMENT LIMITED 
London, Eng. 


by 


Chicago, Ill. 


. ONTARIO 
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Excellence in Electronics 


Raytheon Canada Limited extends a cordial 
invitation to visit Booth No. 367 at the Cana- 
dian I.R.E. Show to inspect equipments de- 
signed for the Department of Transport’s new 
Airport Surveillance Radar; 
transistors; voltage stabilizers; and other Ray- 


and Airways 


theon products. 


RAYTHEON CANADA LIMITED 
61 Laurel St. East 


Waterloo, Ontario 











CABINETS 
CONSOLES 
TELESCOPIC SLIDES 


THE WIDNEY-DORLEC 
CABINET SYSTEM 


General Communications 
Ltd. 


980 O'Connor Dr., Toronto 


EXHIBIT W24 IRE SHOW 














TRANSFORMERS 
by ATLAS 


Hermetically Sealed & Encapsulated 


e Power Transformers to e Audio Matching 
10 KVA Transformers 
e Filter Reactors e Audio Output 
, Transformers 
@ Smoothing Chokes e Pulse Transformers 
e Charging Reactors e@ Power Supplies 


JCNAAF-T-19 and MIL-T-27 Specifications 


CANADIAN ATLAS TRANSFORMER COMPANY 


LIMITED 
17 CARLAW AVE., TORONTO 





Phone HO. 1-5513 
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Round up: news and future events 


Murray R, Mark 


Editorial bureaus which have been 
established in Vancouver and Win- 
nipeg will give Canadian Electronics 
Engineering—and its associated busi- 
ness magazines in the Maclean-Hunter 
organization — improved coverage of 
industry across Canada. 

Maclean-Hunter Publishing Com- 
pany has opened a Vancouver adver- 
tising sales office and established news 
bureaus in Vancouver and Winnipeg. 
Murray R. Mark has been appointed 
West Coast manager, with offices in 
the Burrard Building, 1030 West 


Arthur R. Joy 





Robert A. Metcalfe 


Georgia Street. Arthur R. Joy, former- 
ly editor of Construction World, be- 
comes British Columbia editor for 
Maclean-Hunter business publications 
and Robert A. Metcalfe has been ap- 
pointed Manitoba editor. 


The new appointments recognize 
the growing importance of Western 
Canada in the Canadian economy and 
reflect Maclean-Hunter’s policy of 
producing business papers that are 
national in point of view as well as 
in circulation. 


Steacie says: Scientists should 
forget nationality at meetings 


First Canadian to become presi- 
dent of the International Union of 
Geodesy and Geophysics is Professor 
J. T. Wilson, head of the Geophysics 
Laboratory at the University of To- 
ronto. 

Professor Wislon was born in Ot- 
tawa in 1908, graduated from the 
University of Toronto in 1930, was 
awarded a Massey Fellowship and 
received a Ph.D. from Princeton in 
1936. 

About 1,500 scientists attended the 
eleventh General Assembly of the 
IUGG in Toronto, Ontario. In his 
presidential address K. R. Ramana- 
than referred to the “great interest that 
Canada has been taking in the devel- 
opment of the natural sciences . 
Mclennan and Shrum, working in the 
University of Toronto, traced the 
origin of the famous green line in the 
spectrum of the night air-glow to the 
presence of atomic oxygen in the 
upper atmosphere and thus opened a 
new chapter in the physics of the 
higher atmosphere.” 

Among the technical resolutions 
passed was one calling on the prin- 
ciple maritime and aeronautical na- 
tions to join in a world magnetic sur- 
vey by sea and air. 
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Wilson 


Dr. E. W. R. Steacie, president of 
the National Research Council of Can- 
ada, speaking at an IUGG dinner, said 
the original idea of unions was a place 
where scientists could get together co- 
operatively, irrespective of nationality. 
“The trend has, however, been away 
from these ideas. Since the war the 
unions have been organized under 
ICSU and this in turn is part of the 
UNESCO setup. As a result the unions 
seem to me to be tending to be less 
international in the more healthy sense 
of the word.” 
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How to take a look 
under the sea 


Considerable work has been done 
at the National Research Council, Ot- 
tawa, on underwater television and 
in the November issue of Canadian 
Electronics Engineering W. M. Cam- 
eron will describe the equipment and 
the problems involved in underwater 
IV. 

A. E. Maine, De Havilland Aircraft 
of Canada Ltd. has written an article 
on Cathode Coupled Amplifiers and a 
set of very useful nomograms will be 
published with it. 

A little-used phenomenon, the Hall 
effect (first noted in 1879), holds 
much promise for the future. T. R. 
Lawson, Jr., of the Westinghouse Elec- 
tric Corporation discusses the Hall 
effect and shows how interest has been 
revived with the advent of better 
knowledge of semiconductor mater- 
ials. 

The November issue will also con- 
tain a full report and pictures of the 
1957 IRE Canadian Convention and 
Exposition, bringing readers a refer- 
ence summary they will find invalu- 
able. 

There will also be department news 
of people and the industry, new prod- 
ucts and book reviews. 


COMING EVENTS 


October 

7-9 National Electronics 

ence, Chicago. 

AIEE Fall General 

Chicago. 

CEMA Annual Convention, 

Niagara Falls, Ont. 

IRE Canadian Convention & 

Exposition, Toronto. 

International Conference on 

Ultra High Frequency Circuits 

and Antennas, Paris. 

26 American Soc. for Quality 

Control, Montreal Section — 

quality control forum. 

East Coast Aeronautical and 

Navigational Conference, Balti- 

more. 

30-Nov. 2 Toronto High-Fidelity Ex- 
position, Park Plaza Hotel, To- 
ronto. 

November 

6-8 Third Annual Symposium on 
Aeronautical Communications, 
Utica, N.Y. 

13-14 Mid-America Electronics Con- 
ference, Kansas City. 

December 

3-4 Professional Group on Vehicu- 
lar Communications, Annual 
Meeting, Washington, D.C. 


Confer- 
7-11 Meeting, 
9-11 


16-18 


21-26 


28-30 
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